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ABSTRACT 

In this collection of articles, the results of recent 
research in handwriting and spelling are teported'i and evaluated in 
the perspective of studies done over the past 50 years. The articles 
included are "Handwriting and Spelling: Their Current Status in the 
Language Arts Curriculum, " "Handwriting Research" ("Movement and 
Quality" and "Style and Practice") , "Searching Linguistics for Cues 
for the Teaching of Spelling," "The Psychological Bases of Spelling," 
"Applications of Linguistics and Psychological Cues to the Spelling 
Course of Study," "Measurement of Spelling Ability," "Need Research 
in Spelling," "The Generalization Controversy on Spelling 
Instruction," and "A Model for the Analysis of Spelling Behavior." 
Contributors of articles are Halter T« Petty, Dan H* Andersen, 
Richard E. Hedges, E. Hugh Rudorf, Paul R. Hanna, Jean S. Hanna, 
Sidney R. Berggaist, Albert H. Yee, and Carl Personke. (JS) 
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PREFACE 



During the past decade interest in the 
applications of linguistics to educational 
curricula and the utilization of computer 
science in educational research has re- 
suited in a number of significant studies 
which highlight some of the issues involved 
in the language arts area, particularly spell- 
ing. The purpose of this research bulletin 
is to pull together recent research studies, 
particularly those available which involve 
computerization, and to evaluate them 
in the perspective of studies done over the 
past half century. A model for projecting 
research activities is discussed in the final 
chapter. 

Despite the fact that a number of naive 
educators have concluded that spelling and 
handwriting have been "researched out," it 
will be obvious to the reader of the bulle- 
tin that such is not the case. The authors 
of the various sections of the bulletin have 



made a conscientious attempt to report 
defensible research and to avoid the "sound 
and fury" of educational evangelism. It Is 
our hope that researchers in the language 
arts will find the bulletin a useful reference 
source^ 

The complete Stanford Spelling Project 
report is made available within the pages 
of this research bulletin as well as a critical 
examination of the report* Researchers in- 
terested in pursuing some of the issues 
raised in the bulletin concerning the Stan* 
ford Project will be interested in a "parting 
shot" by Richard E. Hodges in his article, 
'The Case for Teaching Sound-to-Letter 
Correspondence in Spelling/* in the March, 
1966, i5?sue of The Elementafy School 
Journal The editor has no doubt but what 
more will be heard from the various pro- 
tagonists of differing views. 

Thomas D. Horn 

The University of Texas 

1966 



Walter T. Petty 



Handwriting and Spelling: Their 
Current Status in the Language 
Arts Curriculum 



Spelling and handwriting have tradition* 
ally been important elements of the eU 
ementary school curriculum. As measured 
by the amount of time devoted to their 
teaching and by teacher effort, the im- 
portance of their roles ha^ ranged from 
very considerable to only moderate. Since 
the impact of Sputnik, a greater emphasis 
has been placed on the three R's. Thus, 
both spelling and handwriting are again 
receiving greater teaching attention than 
was the case only a few years ago. 

While it may be generally agreed that 
these subjects are currently receiving more 
curricular emphasis, this does not neces- 
sarily mean that they are being better 
taught than formerly. Disturbing as it may 
be, there appears to be evidence that 
teaching practice has tended to remain in- 
fluenced far more by habit than by re- 
search evidence. For example, Groff (20) 
reported that a survey of opinions of direc- 
tors of elementary education in seventy- 
two metropolitan areas showed that the 
teaching of handwriting is based on public 
opinion rather than on research evidence. 
A simUar conclusion regarding spelling was 
reached by Richmond (45) as a result of a 

Dr. Petty Is an Assocute Professor of Education at 
Sacramento State College* California. 
Etementary English, XXXXl (E)eccmbcr 1964), 
S39'84S, 959. 



detailed study of forty-one sixth-grade 
children. 

This report is a summary of the status of 
handwriting and spelling teaching today 
with particular reference to established 
findings of research and to research re- 
cently concluded. Brief consideration is 
also given to the relationships between 
handwriting and spelling as facets of the 
total language arts. This report is not in- 
tended as a comprehensive one of the re- 
search in these areas, nor are the references 
cited the only ones which could be cited. 
Reference is made In many instances only 
to well-documented research summaries. 
The report is simply one which sets the 
stage for somewhat more detailed sum- 
maries which vrtll follow. 



Spelling programs today. 

Actual procedures followed In the teach- 
ing of spelling throughout the country are 
considerably influenced by the commercial 
materials used. Since teacher practices may 
have considerable bearing upon what ap< 
pears in a textbook> traditional procedures 
may receive reinforcement with the result 
that a cycle of practices with little research 
validity Is operating. That this supposition 
has considerable observaUonal validity is 



ERLC 



Handwhitino and Spelling 



testified to by Horn's (29) statement that 
^ . . the chief problem today (In teaching 
spelling] appears to be a more critical and 
universal application of the [research] ev- 
idence now available " 

Spelling programs generally give at least 
some consideration to vocabulary studies 
which show the words written most fre- 
quently (4). Spelling lists published in re- 
cent years have tended to include fewer 
thdii 4,000 words, thus reflecting this con- 
sideration. However, the actual words in 
such lists and the grade levels suggested 
for teaching particular words varies con- 
siderably from list to list (29). This var- 
iance is often the result of improper atten- 
tion to the existing evidence on which 
words should be included and when the 
teaching of a particular word should occur, 
as well as the treatment given phonic or 
linguistic rules and generalizations (24). 
Treatment which gives undue stress to 
rules having limited application results in 
the selection of words for which the rules 
apply and fails to choose words of greater 
social utility (46, 50). 
Teaching spelling. 

The superiority of the test*study ap- 
proach over the study-test approach in 
teaching words has long been established 
(17, 31). The test-study procedure calls for 
beginning the unit of instruction with a 
test which identifies for each pupil the 
words he does not know how to spell. This 
procedure is efficient and helps to build 
favorable attitudes toward spelling (13, 
30). Another help for building favorable 
attitudes is a procedure known as the cor- 
rected test, which focuses upon specific 
spelling problems through having each pu- 
pil check his own test. This has been shown 
to be the most efficient single procedure 
for learning to spell (30 31). 

The test-study approach and the cor- 
rected-test are basic elements of method 
identified by research to be essential which 



are ignored by many teachers. Another in- 
ferior procedure in widespread use is the 
contextual presentation of the spelling 
words. This presentation presumably de- 
velops the meaning of the words; however, . 
since most such presentations simply use 
the words rather than develop their mean- 
ings, and since carefully selected spelling 
words have ordinarily been in the pupils 
speakingi understanding, and reading vo- 
cabularies, any so-called development of 
meaning is largely a waste of pupil time. 
The list presentation of words is more effi- 
cient and fosters a more favorable learning 
attitude (8, 30, 31). 

Early studies pointed out the faulty rea- 
soning in expecting improved spelling abil- 
ity to result from increasing the time de- 
voted to spelling instruction (14), yet time 
allotments have recently been increased. In 
most instances not more than seventy-five 
minutes per week should be devoted to 
spelling instruction, and there Is evidence 
that even less time accomplishes equal 
achievement (29). In most schools, spelling 
is taught five periods per week, principally 
because of the ease in the administration 
of such a program. However, there is con- 
siderable evidence which suggests that 
fewer periods may be satisfactory (29)> 
particularly il the conected test technique 
is used (32). 

One of the most common causes of low 
spelling ac'iievement is poor study habits 
(18, 48). Many children do not follow the 
study "steps" suggested in most commercial 
spelling materials and generally known to 
teachers. Although these steps focus upon 
sensory impression and attempted recall, 
use of the corrected test enhances the 
steps' effectiveness as study procedures 
(29, 30). 

How well a pupil learns to spell depends 
largely upon his interest. The pupil's in- 
terest in and his attitude toward spelling 
determines what he will do toward at- 
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tempting to learn, how hard he will work» 
and how persistent he will be in his learn- 
ing effort, The development of the desired 
interest and attitude may be accomplished 
by: (1) selecting genuinely useful words; 

(2) limiting study to those words which 
tests have shown the pupil unable to spell; 

(3) fostering definite and efficient study 
habits; (4) showing pupils that they are 
achieving and progressing; and (5) using 
materials which have inherent appeal (29, 
30). 

Recent research in spelling. 

As has been stated previously, an ap- 
parent need in spelling instruction is the 
application of the evidence regarding its 
teaching that has been produced by re- 
search. By and large this application has 
not been made. Further^ there has been a 
disappointing amount of significant and 
new research in recent years (37), with 
the paucity probably due both to the dif- 
ficulty of attacking some problems and to 
the financial encouragement given to in- 
vestigating other curricular areas. 

The value of the corrected test was borne 
out in Schoephoerster's study (52), though 
application of this procedure probably has 
still gained little teacher acceptance. The 
instructional possibilities of individualized 
spelling plans were shown in Eisman's 
study and the suggestion made that varia- 
tion in study plans may be needed for pu- 
pils with different perceptive abilities (9). 
The question of identifying image types 
still remains mute, though training in visual 
imagery showed an effectiveness in learn- 
ing spelling (36, 44). The precise kind of 
imagery training and the value for all pu- 
pils remains unsettled. 

Programmed instruction received re- 
search attention (2, 6, 19). While spelling 
would appear to lend itself to such in- 
struction, results of the research did not 
clearly bear out this view. Undoubtedly 



this is an area which will and should re- 
ceive more research attention. 

Identifying and classifying spelling errors 
has continued to interest researchers (33, 
43), with some clarification of the atten- 
tion which needs to be given to letter posi- 
tions and to meanings of Homonyms. The 
controversy over the value of phonics in 
teaching spelling has also continued, with 
extensive claims being reported concerning 
the "regular" representation of phonemes 
(24). Several recent studies (22, 42, 49) 
indicate that phonetic rules do not apply 
to a substantial percentage of words pupils 
are called upon to spell. The position is 
still prevalent that some teaching of sound- 
to-letter and letter-to-sound relationships 
may prove of value (29). 
Handioriting programs today. 

Pecent surveys of the status of hand- 
writing instruction indicate that handwrit- 
ing programs are also largely tied to 
commercial handwriting systems (34, 40). 
As many as sixteen commercial programs 
are in use, with another ten commercial 
systems being used which emphasize other 
facets of the language arts. These latter 
ten, therefore, are classified as only partial 
handwriting programs (26, 40). The var- 
ious handwriting programs show consider* 
dhle divergence in letter forms, sequence 
in the introduction of letters, and recom- 
mended teaching practices (26), 

Evidence has also been presented that as 
high as 30 percent of all school systems 
have no handwriting program and as many 
as 50 percent of all schools have no separate 
handwriting period (34). Teachers in these 
school systems undoubtedly make at least 
some incidental effort to improve hand- 
writing, though the surveys generally fail 
to establish the extent of this. 

The absence of handwriting programs in 
many school systems may result from the 
lack of attention often given handwriting 
in teacher education programs (7). Also, of 
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course, the social valuing of other currlc- 
ular areas over that of handwriting has had 
its effect In i( crowded school curriculum 
something has to go; for a teacher with 
little ability himself to write well, with 
handwriting ranking low in popularity with 
him and with his fellow teachers (25), and 
with little societal pressure, an easy area to 
eliminate or denigrate is the handwriting 
program. 

HandwrUing instruction. 

The most recent survey of handwriting 
instruction of an extensive nature was that 
made in Wisconsin in 1951 (23). Studies in 
Texas (41) and In Monmouth County, New 
Jersey (25), though more recent, were less 
extensive. However, they both substan- 
tiated the findings of the Wisconsin study. 
These studies showed a number of factors 
as basic to handwriting instruction: (1) 
legibility is considered the most important 
ob/eclive In programs, with slant, letter 
formation, and spacing of next importance. 
Speed of writing should receive the least 
stress; (2) practice periods of about ten 
minutes^ duration each, either daily or on 
alternate days, are generally favored; (3) 
the introduction of manuscript writing is 
made in the first grade, with transition to 
cursive usually occurring in the early third 
grade; and (4) teacher.^, in general, are 
aware of the importance of the proper 
handwriting position, ndjustments neces- 
sary for the left-handed child, and of the 
paper and writing instruments to use. 

The handwriting position in general ac- 
ceptance In practice and supported by re- 
search (15, 38) is to use the pen or pencil 
as essentially an extension of the forearm, 
with the movement combining vertical and 
side strokes to produce a moderately slanted 
letter formation. The body, of course, must 
be In a position for the forearm to move 
freely and without strain. The principal 
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adjustment to be made for the left-handed 
pupil is one of reversing the slant of the 
paper> though a slightly more pronounced 
slant is preferred by the left-handed pupil 
writing cursive form than by the right- 
handed pupil (10). 

Copying to Jeam the formation of letters 
is favored over other methods; most com- 
mercial handwriting programs recognize 
this (40)* Handwriting paper generally 
used recognizes the need to reduce the 
space between the lines as pupils advance 
in age and in writing skill. Pupils also pre- 
fer to use conventional writing instruments, 
since these seem to work as well as special- 
ized ones for different grade levels. Re- 
search on such instruments is continuing 
and instruments designed frdb research 
evidence may ultimately result (28). 

Handtoriting issues and recent research. 

Analyses of aduJc handwriting reported 
in 1960 have shown the need for hand- 
writing instruction with much of the in- 
structional emphasis being upon the main- 
tenance of earlier learned skills (55). The 
fact that adults' handwriting departs from 
many of the forms as originally learned led 
to the suggestion that some letter forms in 
current use should be modified (51). 

Issues in the teaching of handwriting 
which have been of concern for some years 
continue to be unsettled. These include: 
(1) whether or not both manuscript and 
cursive forms should be taught; (2) whether 
or not practice on letter forms and hand- 
writing movements should occur isolated 
from meaningful writing; (3) how hand- 
writing should be evaluated; and (4) how 
instiiiction may be individualized to care 
for differences in pupil abilities. 

Most schools teach both manuscript and 
cursive forms so this issue is largely one of 
appraising the consideration which should 
be given to custom in the continuance of 
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teaching cursive writing. The extent to 
which manuscript writing may be done 
with comparable speed remains controver- 
sial (12, 21). There is a trend toward the 
maintenance of skill In manuscript form 
throughout the grades, even after cursive 
has been introduced. Tradition and soci* 
ety's feelings concerning the esthetic qual- 
ities of cursive writing will probably mean 
continued teaching of both forms. 

Using a functional approach exclusively 
versus giving some attention to training in 
motor skills may be an issue only to the 
extent that some schools have no handwrit- 
ing periods and may, thus, do little formal 
handwriting teaching. The role of motor 
learning will be discussed in a later chap* 
ter in this bulletin, but evidence to date 
appears to recognize the need for practice 
of a motor-dril! nature (16, 38, 54). There 
is evidence that some letters are more dif- 
ficult to form than others, which led to the 
opinion that there should be direct teach- 
ing of letter forms and continued practice 
on them (39), However, the nature and 
condition of the practice which would 
achieve the handwriting objectives has only 
recently begun to receive the experimental 
attention needed to settle the issue. 

Evaluation of children's handwriting is 
simply nonexistent or is quite informal. 
Few schools evaluate in the formal sense 
through the use of commercial scales. One 
reason for this may be that such evaluation 
possibly would show relatively low scale 
scores (3)» though a more important social 
reason may be that regular use of a stand- 
ard scale may destroy the Individuality of 
handwriting (25), Handwriting scales are 
increasingly being mentioned in reports of 
research, but In order for scales to be used 
properly teachers need training in their 
use (11). The evaluation needed may not 
occur until new scales are developed which 
reflect current handwriting standards and 
which provide for self -diagnosis (1, 27). 



Also, further clarification Is needed as to 
just what constitutes handwriting quality 
and handwriting legibility before more us* 
able scales c n be developed (47). 

Some commercial handwriting materials 
may not foster the Individualized Instruc- 
tion generally needed. This Is particularly 
true with respect to the emphasis given 
rhythmic count in forming letters (27). A 
teacher may allow variance, however, in 
such count for different pupils and^ if he 
has a program of diagnosis and evaluation^ 
may possibly approach an IndividuaUzed 
handwritijig program. Taking Into consid* 
eration (1) the objective of legibility, (2) 
the recognition of pupil differences in abil- 
ities, and (3) the awareness that pupils 
actually develop personalized forms of 
writing (51, 53), programs which provide 
for instruction which recognize handwrit- 
ing individuality would seem to be im- 
perative. Since an Increasing number of 
commercial systems make such provision* 
more individualized handwriting instruc- 
tion should appear (40), 

Handwriting and spelling in the 
language arts program. 

Spelling and handwriting competencies 
are Influenced by reading, listening, and 
written and oral composition, just as skills 
in these latter areas are influenced by spell- 
ing and handwriting abilities. Studies have 
shown positive correlations between abil- 
ities in the various language arts (5, 35), 
but not as high as might be expected 
{11). The extent to which these correla- 
tions Increase or decrease as pupils mature 
is a matter not clearly established (35, 56). 

Many of the interrelationships that are 
present are very likely due to the presence 
of common elements in each facet and to 
the fact that an experience affecting one 
cannot be isolated from the others. For in- 
stance, pupils certainly do learn to speU 
many words as a result of reading and 
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other activities. Spelling pretests regularly 
show that pupils know how to spell many 
of the words on such tests (32). Too, a 
number of researchers have reported that 
mispronunciations and speech articulatory 
defects are often related to spelling dis- 
abilities (29) and, of course, illegible hand- 
writing at least leads one to question the 
spelling accuracy of the words written. 
Copying words as a part of handwriting 
Instruction may account for learning the 
spelling of some words since the motor- 
mental effort made is a type of sensory 
impression basic to learning spelling. 

Certainly, as handwriting improves, all 
written work is facilitated with the result 
of ipr leased benefits to spelling (29), Like- 
v;;<. . pronunciation and articulation which 
give due recognition to letters represent* 
ing sounds means that these letters and 
perhaps their order in words are seen and 
may be recalled when spelling is attempted. 
It would seem, though, that learning In one 
language arts area that has carryover to 
another takes place in a larger context than 
Just relating one aspect to another. That is, 
genuine interrelated learning would seem 
to result best from an instructional pro- 
gram which teaches all of the language 
arts in a communication framework (5). 

Recognition of the interrelationships of 
the language arts, however, should not be 
interpreted as support for an incidental 
approach to the teaching of the various 
facets as opposed to systematic programs. 
Neither should systematic attention pre- 
clude correlating the language arts with 
other curricular areas not integrating re- 
lated skills. A genuine communication pro- 
gram acknowledges the interrelatedness of 
all of the language arts as well as the need 
for specific teaching attention to specific 
skills. 

1. Bezzl, Rocky, "A Standardized Manuscript 
Scale for Gndes 1, 2, and 3," The Journal of 

ERIC 



Educational Research, 55 (April. 1962), 339- 
340. 

2. Buzby, John J., and Lester Mann, "Th« TMI 
Self-Tutoring Program Compared \yiih 
Teacher and Flash Card Taught Programs." 
The Joumcl of Educational Research, 55 
(Augusl. 196a ). 565-586. 

3. Covert, Sidney, An Evaluation of Handwriting 
in Certain Iowa Schools. Doctor's thesis. Stale 
University of Iowa, 1953. 

4. Davis, Bennie Joe, A Study of the VocahuktV 
Overlap Between Words Written by Chddren 
and Words Written by AduUs, Master's thesis. 
The University of Texas, 1954. 

5. Early, Margaret J., "Communication Arts," 
Encyclopedia of Educational Research. Chester 
W. Harris, (ed.). New York: Macmillan, 
1960. 

6. Edgerton, Alice X., and RulH W. Twombly, 
"A Programmed Course in Spelling," The 
Elementary School Journal, 62 (April, 1962), 
380-386. 

7. "Educators Enthused over Handwriting In- 
struction Programs," Handwriting Foundation 
Newsletter, 143 (February 6, 1962). 

8. Edwards, Mary Ann Rigsby, An Evaluation of 
the Casis School Instructional Program in 
Spelling. Master's thesis. The University of 
Texas, 1953. 

9. Eisman, Edward, "Individualized Spelling," 
Elementary English, 39 (May, 1962), 478- 
480. 

10. Enstrom, E. A., "The RelaUve Efficiency of 
the Various Approaches to Writing with the 
Left Hand," The Journal of Educational Re- 
search, 55 (August, 1962), 573-577. 

11. Feldt, Leonard S., "The Reliability of Meas- 
ures of Handwriting Ability," Journal of Ed* 
uc<ftional Psychology, 53 (December, 1962), 
288-292. 

12. Fitzgerald, James A., "Research In Spelling 
and Handwriting /' Review of Educational Re- 
search, 22 (April, 1952), 89-95. 

13. , The Teaching of Spelling, Mil- 
waukee: Bruce Publishing Company, 1951. 

14. Foran, Thomas G., The Psychology and Teach- 
itg of Spelling. Washington, D.C.: Calholic 
Education Press, 1934. 

15. Freeman, Frank, The Handwriting Move- 
men:, Chicago: The University of Chicago, 
1918. 

16. Cares, A. 1., and C. A. Taylor, "Acquisition of 
M^tor Control In Writing by Prc-School Chil- 
<^ren," Teachers College Record, 24 (1924), 
459 468. 

17. Gates, A 1., "An Experimental Comparison of 
the Study.Tesl and Test-Study Methods In 
Spelling," Jourr)al of Educational Psychology, 
21 (January, 1931), 1-19. 

18. , The Psychology of Reading and 



Handwritinc and Sp£lli: 

Spelling wUh Special Reference to Disability. 
Contnbuttons to Education* Number 129. New 
York: Teachers College, Columbia University, 
1922. 

19. Gibson, Mrs. R. E,, "Final Report on the 
Weststde High School I'eaching-by-Tape Proj- 
ect," BuUeUn of the National Asfociation of 
Secondary School Principals, 44 (|anuary, 
1960), 56-62. 

20. Groff, Patrick J., *Trom Manuscript to Cursive 
-Why?*' Ekmentary School Journal, 61 (No* 
vember. 1960 )» 55-62. 

21 » , "New Speeds of Handwriting" 

Elementary English, 38 (Deccmberi 1961), 
564565. 

22. , "The New Iowa Spelling Scale: 

How Phonic Is It?" The Ekmentary School 
Journal, 62 (October, 1961), 46-49. 

23. Handwriting in Wisconsin. University of Wis. 
consin, Department of Education Committee 
for Research in Handwriting. Madison: Uni- 
versity of Wisconsin, 1951. 

24. Hanna, Paul R., and James T. Moore, Jr., 
"Spelling - From Spoken Word to Written 
Symbol," Elementary School Journal, 53 (Feb- 
ruary, 1953), 329-337. 

25. Harris, Theodore L., "Handwriting," En- 
cyclopedia of Educational Research. Chester 
W. Harris, (ed.). New York: Macmillan, 1960. 

26. Herrick, Virgil E., Comparison of Practices in 
Handwriting Advocated by Nineteen Ccm* 
merciol Systems of Handwriting Instruciion. 
Madison: Committee on Research in Basic 
Skills, University of Wisconsin, 1960. 

27. , (ed.). Sew Horizons for Re* 

search in Handwriting. Report of the Invita- 
tional Conference on Research in Handwrit- 
ing. Madison: University of Wisconsin Press, 
1963. 

25. . , "What Research Says about 

Writing Tools for Children," NBA Journal, 50 
(February, 1961), 49^. 

29. Horn, Ernest, "Spelling," Encyclopedia of 
Educational Research. Chester W. Harris, 
(ed.). New York: MacmlUan, 1960. 

30. , Teaching Spelling: What Re- 
search Says to the Teacher. Washington, D.C.t 
Department of Classroom Teachers and Amer- 
lean Educational Research Association, 1954. 

31. Horn, Thomas D., "Research in Spelling." 
Elementary English, 37 (March, 1960), 174* 
177. 

32. , and Henry J. Otto, Spelling In* 

siruciion: A Curriculum-Wide Approach. Bu* 
reau of Laboratory School Publications Num- 
ber 2. Austin: The University of Texas, 1954. 

33. Jensen. Arthur R., "Spelling Error! and the 
Serial-Position Effect," The Journal of Educa* 
tUmal Psychology, 53 (June, 1962). 105-109. 

34. Kfjig, Fred M., "Handwriting Practices in Our 



't Their Current Status 

Schools Today," Elementary English, 38 (No- 
vember, 1961), 483-486. 

35. Loban, Walter D., The Lar»guage of Elemen* 
tary School Children. NCTE Research Report 
No. 1. Champaign. Illinois: National Council 
of Teachers of English, 1963. 

36. Mason. Geoffrey P., "Word Discrimination 
Drills." Journal of Educational Research, 55 
(September. 1961), 39^0. 

37* Michael. William B.. "A Short Evaluation of 
the Research Reviewed in Language Arts and 
Fine Arts." Review of Educational Research, 
34 (April. 1964), 249-256. 

36. Myers. Emma. A General Review of Hand* 
writing Instruction, Master s thesb. State Uni- 
versity of Iowa. 1954. 

39. Newland. T. Ernest. **An Analytical Study of 
the Development of Illegibilities in Hand- 
writing from Lower Grades to Adulthood," 
Journal of Educational Research, 26 (Decem- 
ber, 1932), 249-258. 

40. Noble. J, Kendrtck. Jr.. "Handwriting Pro- 
grams In Today's Schools." Elementary Eng- 
lish, 40 (May. 1963). 506-512, 

4L Owen, Mary E. (ed.). 'Just Where Do We 
Stand in Handwriting?" Instructor, 63 (1954), 
57. 

42. Petty. Walter T., "Phonetic Elements as Fac- 
tors in Spelling Difficulty." Journal of Educa- 
tional Research, 51 (November, 1958), 209- 
214. 

43. Plessas, Gus P.. "Children's Errors in Spell- 
ing Homonyms," The Elementary School 
Journal, 64 (December, 1963), 163-168. 

44. Radaker, Leon D., "The Effect of Visual 
Imagery upon Spelling Perforwance," Journal 
of Educational Research, 56 (March, 1963), 
370-372. 

45. Richmond, Amfe E., "Children's Spelling 
Needs and the Implications of Research." 
Journal of Experimental Education, 29 (Sep- 
tember. I960), 3-21. 

46. Rogness. Alton S., Grouping Spelling Words 
According to the Rule, Doctor's thesis. Col- 
orado State College of Education, 1953. 

47* Rondinella. Oreste R.. ''An Evaluation of Sub* 
lectivity of Elementary School Teachers in 
Grading Handwriting." Elementary English, 
40 (May, 1963). 531-532. 

48. Russelli David H., Character istics of Good 
and Poor Spellers, Contributions to Education, 
Number 727. New York: Teachers College, 
Columbia University, 1937* 

49. Sah, Loretta J.. A Study of Spelling Per- 
fornxances. Master's thesis. Sacramento State 
CoUegei 1964. 

50. Sartorlus, Ina C, GeneralixoHcns In Spelling. 
Contributions to Education, Number 472. 
New York; Teachers College, Columbia Uni- 
versity, 1931. 



ERIC 



6 Handwriting 

SL Schctt, Uo M. and Paul C. Burns. ''Retention 
and Changes by College Students of Certain 
Upper-Case Cursive Letter Forms/* Eletnen^ 
^(ji'i/ Eng/tsfi, 40 (May, 1063), SJa-Slt 

52. Schoephoerster, Hugh, **ttesearch into Varia- 
tions of tlie Test-Study Plan of Teaching 
Spelling," Elemntdry English, 39 (May, 
1962). 460-462. 

,53, Selfert. Eloise P., femnal Styles of Hard* 
mitinpi in Graded Six, Sei)en, Eight, ond 
WW. Doctor's thesis. Boston University. 1659. 
: 54. Shane, Harold G., Research Helps in Teoch^ 
ing the Language Arts, Washington. D.C.: 
Association for Supervision and Curriculum 
Development. 1955. 



AND SpELLmd 

55. TempUn, Elaine M.. "How Important Is 
Handwriting Today?' The Ekmentoru School 
Journal 61 (December, 1960). 158-164. 

66. Templin, Mildred C. *'Phonic Knowledge and 
Its flelation to the Spelling and Reading 
Achievement of Fourth Grade Pupils," }OUt^ 
nal of Educational Research, 47 (February, 
1954). 44 M54. 

57* Winter, Clotilda, "InterrelaHonships among 
Language Variables in Children of the First 
and Second Grades," Elefnsntary English, 34 
(February. 1957). 108-113. 



ERLC 



Dan W. Andersen 



Handwriting Research: 
Movement and Quality 



Introduction 

**The moving finger writes and having 
writ moves on"-and on, and on. The history 
of handwriting is as old as the history of 
man, I.e., the recorded history of man. 
though alphabets have undergone gieat 
changes down through the ages and though 
a variety of alphabets have caused great 
differences in the way we put our letters 
together, the fact remains handwriting is, 
and always has been, a major preoccupa- 
tion of civilized man. 

There are those who would argue that 
'Rttln* has been the neglected ^'K' in the 
trilogy (36), but historically the emphasis 
on handwriting has had an esteemed posi- 
tion in the evolution of the American 
schools (4). 

Witli the advent of automation, electric 
typewriters, computers, electric dictating 
machines, telephonic devices, there are 
those who would question the continued 
need for handwriting practice. Freeman 
(13) discussed the role of handwriting in 
the 193tfs, prior to the electronic boom. He 
pointed out that the StatisUcal Abstract of 
the United States for 1930 showed that the 
sale of handwriting materials increased at 
about the same rate as the increase in the 
sale of typewriters. He argued that people 
were doing more handwriting ratlier than 
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less and that the use of the typewriter in- 
creased the total volume of writing but did 
not displace it. 

More recently TempUn (35, 36) surveyed 
454 adults as to their normal writing be- 
havior. After recording weekly handwriting 
activity as to socio-economic group, type 
of handwriting instrument used, amount of 
writing done, she concluded: (1) the type- 
writer has not replaced the pencil; (2) 
the ball point pen seemed to have wide ac- 
ceptance} and (3) handwriting legibility Is 
stilJ paramount to efficiency in the business 
and the social world. 

It seems reasonably certain that it will 
still be some time in the future before our 
technology will be able to mass produce 
instrumentation that will replace the need 
for college class note taking and scribbling 
the weekly shopping list on the back of a 
three-by-five card. 

This general concern shown for hand- 
writmg has not always been accompanied 
by a comparable research concern. The 
history of handwriting research has not 
been even. There have been periods of 
maximum effort and other periods when 
very little was done* In describing hand- 
writing research of the fir^t three decades 
of the 1900's, Freeman (13) points to the 
second decade as the popular period and 
the other periods as relatively quiet. Her- 
rick (25) generally agrees with this and 
adds the fourth decade to this slumber 
period, claiming that World War 11 oc- 
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cupled the attention of many individuals 
who would otherwise have been studying 
educational problems. Merrick would sug- 
gest that since 1950 there has been a sig- 
nificant increase in research activity in this 
phase of the language arts. 

In a critical review by West of hand- 
writing studies reported during the period 
of 1940-1950 two different types of material 
may be identlfied-the descriptive, and the 
research oriented (39). 

The lack of constructive basic research in 

the field of handwriting still continues. 

Most articles are in the nature of general 

discussion, suggestions, and aids to teachers 

or experts of local modification. 

An analysis of Herrlck's comprehensive 
bibliography ""Handwriting and Related 
Factors 1890-1960," (23) would show that 
of 1»754 entries, 450 are placed in the 
category "Brief Non-technical Discussions/* 
When such other bibliographical categories 
as ""History of Writing and of Educative 
Writing," ""Bibliographies," ""Reviews of 
Summaries of Research,** ""Recommended 
Courses of Study»** and ""Description of 
Instructional Materials," are added to the 
450 non-technical discussions, it becomes 
evident that over 70 percent of the hand- 
writing articles reported In this bibliog- 
raphy are of a non-technical, descriptive 
nature. 

That there Is no lack of problems in the 
area of handwriting research is emphasized 
by Horn (27). He lists some five problems 
of general design In handwriting research 
and suggests twenty-one possible problems 
of a more specific natuVe dealing with 
handwriting. 

For purposes of this review, the research 
in handwriting will be centered around 
four major areas i (1) the handwriting 
movement; (2) the measurement of quality 
in handwriting; (3) the concern for hand« 
vvridng style— manuscript and cursive; and 
(4) instructional practices In handwriting. 

In all, 104 studies are Included in this 



review. The primary intent was to select 
studies that reflected the most recent re- 
search, notably since 1960, but to include 
also those handwriting studies that have 
made a significant contribution to hand- 
writing research, irrespective of date. 

HandwrlUng Movement 

That the handwriting act is a complex 
psychomotor process has been attested to 
by various researchers (15, 22)* The com- 
plexity of this handwriting act has caused 
the investigators to look for certain dimen- 
sions that might better describe what ac- 
tually takes place when a person writes. It 
seems apparent from the literature that the 
dimensions of the handwriting act most 
commonly considered are (1) the hfuid 
movement, (2) velocity and rhythm, and 
(3) the pressure phenomenon. 

Hand Movement 

Freeman (12) suggested fifty years ago 
that the writing movement could be ana- 
lyzed in two ways: (1) the number of 
component movements-finger, hand, arm, 
and so on, may be determined and their 
nature investigated; or (2) the characteris- 
tics of the total resultant movement may be 
Investigated. Freeman used the second ap- 
proach to demonstrate that the elements in 
the writing process came to be treated not 
as individual strokes or movements, but 
rather as stages in the progress of the 
organized whole. In comparing the hand- 
writing movement of children with adults, 
he concluded that children's writing was 
less rhythmical, less organized, and less au- 
tomatized. This and subsequent research 
led Freeman (14) to experimentation and 
development of a handwriting movement 
that combined both finger and arm move- 
ment rather than exclusive finger or amv 
control. 

Judd's (29) work had iiUo demonstrated 
that only through an appropriate combina* 
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Won of finger and arm control could ad- 
equate handwriting style be carried out 
over long periods of time. Since the work 
of Judd and Freeman, this combination 
method has been the predominant hand 
movement. In this movement the hand is 
not turned over on the side but only about 
halfway over. It rests on the third and 
fourth fingers, not on the side. It is not 
planted in one place, but slides across the 
page while the letters are being formed. 
The arm and hand may have a share in the 
formation of the letters. The fingers, re- 
laxed, grasp the pen lightly in completing 
the letters (15). 

An alternative to this method has been 
recently suggested by Callewaert (3). With 
pahn facing down, one places the barrel of 
the pen on the web between the index and 
middle finger, bends the hand slightly back- 
ward and gently grasps the barrel of the 
pen with the distal end of the thumb, in- 
dex finger, and lateral portion of the mid- 
dle finger. Callewaert contends that this 
"round** method of handwriting is more 
physiologically sound than the usual meth- 
od. Most of Callewaert*s studies have been 
clinical rather than experimental. 

Velocity and Rhythm 

It is evident from an i^nalysis of present 
day handwriting practices that there is no 
longer the emphasis placed on speed and 
rhythm that was witnessed earlier (25). 
Some years ago Gates (16) developed a 
formula for rating handwriting that utilized 
the function of speed as part of the legibil- 
ity rating. A number of earlier studies in- 
vestigated the phenomenon of speed in 
handwriting. 

Freeman (15) discusses the variation of 
handwriting speed among individuals and 
groups of individuals and proposes some 
representative norms for the various grade 
levels that seem to be indicated by the 
different investigations of the speed phe- 



nomenon. He concludes from the research 
that an adult may easily reach one hundred 
thirty letters per minute, and that speed of 
writing may be stepped up a good deal 
without sacrificing a reasonable degree of 
legibility. 

Groff (17) recently compared the speed 
norms developed by Ayres (where the sub- 
jects copied "familiar" sentences), with 
GrofT s method where the subjects did not 
have a "set" for the sentences. A compar- 
ison of the speeds of handwriting in letters 
per minute of pupils by the two methods 
indicated lower grade-level expectancies in 
the speed of handwriting by the Groff ap- 
proach than are the speed norms set by 
the older study. Groff contends that the 
more recent approach serves as a bettor 
indicator of speed o^ handwriting. 

Groff (18) also investigated the matter 
of who writes faster— boys or girls, left- 
handed or right-handed children? Using a 
population of 4,834 fourth-, fifth-, and sixth- 
grade students in copying for two minutes 
the beginning passage of Lincoln*s Gettys- 
burg Address, his results showed that: (1) 
the girls wrote significantly more rapidly 
than the boys; and (2) the difiference in 
speed of v/riting between the left-handed 
and right-haiided writers was not significant. 

There have been a number of studies 
which explored the notion of rhythm in 
handwriting. The evidence is unclear from 
the research as to precisely what part 
rhythm plays in the handwriting act. This 
is partly due to lack of an acceptable def- 
inition of rhythm. Drever*s work (6) sug- 
gests that rhythms are absent from the 
childs early writing and makes their ap- 
pearance at about the age of eleven; he con- 
firmed that the rhythm in adults was 
extremely regular. West (40) and Nutt 
(30) both conducted studies that gave 
further indication that there was a rhythm 
in handwriting. Irish (28) selected rhythm 
as a problem for study and measured the 
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actual writing time of each letter, as well 
as the most frequently used letter com- 
binations In order to discover whether a 
rhythm would emerge from this timing. 
Irish hypothesized that if handwriting is 
rhythmical then the time recorded for 
single letters would vary definitely from 
letter to letter in accordance with the 
length of the strokes, the direction of the 
strokes, and the number of the strokes. Itish 
concluded that since the time for writing 
any single letter is very close to the time 
for writing any other, the notion of a 
rhythmic pattern or timing in handwriting 
was not supported. The apparent discrep- 
ancy in whether there is a rhythm in writ- 
ing and if so whether rhythm should be 
considered in instructional procedure 1$ a 
problem that could benefit from further 
clarification and study. 

Pressure Phenomenon 

The pressure phenomenon in handwrit- 
ing has not fared well as a subject for 
investigation. The difficult problem a re- 
searcher encounters when he attempts to 
measure or control the pressure points in 
the handwriting acts is due cause for this 
paucity of research. Actually two different 
approaches to the pressure phenomenon 
have been undertaken. One line ot inves- 
tigation is based upon the assumption that 
such data reflect certain aspects of the 
psychological functioning of the individual 
and hence are useful in personality analysis. 
This graphological emphasis has been much 
more popular in Europe than in the United 
States. However> Downey (5) and Pascal 
(31) have both contributed studies in the 
United States that attempt to relate par- 
ticular pressure patterns to certain person- 
ality correlates. 

More recently, the work of the Hand- 
writing Institute, Inc., a privately supported 
research organization formed to investigate 
graphological and graphomotor variables. 



has been active in this field. From this 
Institute, Flucklger et al (9) have com- 
pleted a review of the experimental re- 
search in graphology from 1933 to 1960. 
From this review they make the following 
observations: (1) some of the best methods 
for measuring handwriting and testing 
graphological hypotheses are relatively new 
and remain to be exploited by those who 
do fundamental research in the field; (2) 
although rigorous methodology has begun 
to make clear-cut findings possible in this 
area, the relevance of the hypotheses typi- 
cally chosen to be tested is still witliin 
range of graphological criticism. Where 
graphological theory makes its most sweep* 
ing commitments, it is least discreeUy 
atomistic, dealing with variables which are 
combined, interdependent or qualitatively 
described. These are variables and hypo- 
theses of handwriting theory which still 
await sophisticated r^5searoh. 

The handwriting pressure phenomenon 
has also been studied in relation to the 
educationally important task of producing 
legible and efficient handwriting. It has 
been pointed out that there are actually 
three different measures of pressure (26). 
One may note the pressure of the fingers 
on the barrel of the pen, the pressure of 
the pen upon the writing surface, and the 
attendant pressure of the hand resting upon 
the writing surface. Harris and Rarick (20, 
21, 22) have been active in researching 
the point pressure upon the writing surface. 
Their findings (21) would seem to indicate 
that force variation was more closely re- 
lated to legibility and speed in handwriting 
then was absolute point pressure. Another 
study (22) investigating the relationship 
of handwriting pressure and legibility in 
children reinforced their earlier findings. 
They concluded that if speed is increased, 
variability in application of force is likewise 
increased, motor set is disturbed, and the 
handwriting legibility is adversely affected. 
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Herrick and Otto's study (26) was con- 
cerned with the pressure exerted upon the 
barrel of the writing Instrument. Making 
use of a specially designed grip pressure 
transducer pen, tliey were able to examine 
possible interrelationships between point 
and barrel pressure from a population 
drawn from grade four, grade six, and col- 
lege. Their data seemed to show that high 
point pressure goes with high grip pressure 
and that low point pressure goes with low 
grip pressure. 

ImpUcations 

The hand movement suggested by Calle- 
waert has some very Interesting research 
possibilities. Callewaerls work has been 
directed toward subjects suffering from the 
age-old student's disease, "writer's cramp." 
His "round" method suggested minimizing 
pressure/ and could be researched in any 
laboratory equipped to assess the pressure 
exerted on the writing instrument. A pro- 
longed writing period could test for consis- 
tency in the writing and fatigue factors 
which the "round" method attempts to 
ameliorate. It is conceivable that writ- 
ing efficiency could better be maintained 
through a balance of the "round" method 
and the combination method suggested by 
Judd and Freeman. 

Velocity is a factor that has not been 
given appropriate research attention. Hand- 
writing legibility is a function of speed. 
Research has supported evidence that leg- 
ibility deteriorates under extreme S)_:>jeds, 
and yet many times the requirements of 
the task are for extreme speed. It would 
appear that one of the questions to be 
answered is to investigate at what point 
speed causes deterioration, and to examine 
the condition under which this deteriora- 
tion takes place. Handwriting is a tool 
subject; it should be done as efficiently as 
possible. 

It would seem from the studies of Harris 



and Rarick that handwriting practices 
which are adjusted to individual differ- 
ences in motor control and which allow 
each child to develop his own optimum 
rate of writing and level of writing pres- 
sure should be encouraged. Conversely, 
those practices which initiate handwriting 
instruction regardless of coordination abil- 
ity or emphasize drill on uniformity of 
pressure should not be fostered. Since a 
substantial body of research indicates that 
children's rate of motor development shows 
great individual differences, the practice 
of introducing children to handwriting in- 
struction at a uniform age or grade level 
needs re-examination. 

The Measurement of Quality 
in Handwriting 

An estimation of handwriting quality re- 
quires both a definition and a standard of 
measurement of that quality. This problem 
of defining and measuring handwriting 
quality has been a primary concern of 
handwriting researchers for many years. 
Whereas earlier handwriting was valued 
for its beauty and esthetic qualities, more 
recently quality has been denoted by its 
legibility and readability. 

Development of Handwriting Scales 

With the intent of measuring quality, 
many instruments and devices have been 
produced by researchers interested in the 
field of handwriting. The Thomdike (37) 
handwriting scale was produced in 1910. 
and actually marked the beginning of the 
development of scales In America. The 
criterion used for judgment was "general 
merit"*-thls recognized the artistic quality 
of the writing in addition to clarity and 
uniformity of Hne. 

Ayres (1) produced and published his 
first handwriting scale in 1912. He revised 
it in 1917 (Gettysburg edition), providing 
a convenient, useful reference based on 
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readability as the criter^on rather than the 
'^general merit" concept, Ayres contended 
that since handwriting is produced for 
others to read and understand what is 
written, the quality criterion should be 
hou) quickly the specimen can be read. 
Several o£ the commercial systems in hand* 
writing today employ tho Ayres scale in 
their respective programs of evaluation. 

In 1915 Freeman (11) developed his first 
scale and recognlied general excellence as 
a sum o£ five specific factors: letter form, 
uniformity of slant, uniformity of alignment 
of letters, quality of line, and spacing be- 
tween letters and words. A revision (10) 
of this scale (1959) used general excellence 
as the criterion and did not consider the 
evaluation of specific factors, i,e., "speci- 
mens selected should show a balance among 
all the elements of form, spacing, align- 
ment, letter formation, and uniformity in 
V ^126 and slant** 

The West scale (38) developed in 1958- 
57 included the criterion of speed along 
with the criterion of quality-legibility^ in- 
dicating a direct relation between the two 
factors. 

Recently there have been other attempts 
at scale development (2, 24). Bezzi (2) 
has developed a series of manuscript scales 
for grades one, two, and three. Sampling 
from one hundred thirty schools through- 
out the United States, 7,212 handwriting 
specimens were analyzed and Judged In 
preparation for a five-step quality scale for 
each of the three grades. This Is one of 
the few manuscript rating scales available. 

Herrick (24) rejected the attempt to ob- 
tain a scale with five to seven levels of 
legibility with one sample representing 
each level. He proposed the development 
of a whole population of writing samples 
as a set of scaled Items with known char- 
acteristics of legibility, size, and slant. This 
set would constitute a master scale defining 
a given continuum of writing quality. From 



this master scale any number of sub-scales 
could be drawn for a variety of evaluation 
and research purposes. From a handwriting 
population of 2,844 fourth-, fifth-, and sixth- 
grade students, six hundred samples were 
selected and rated for general readability 
by seventy-six judges. Each of the six hun- 
dred items were scaled by Attneave's meth* 
od of graded dichotomies with a known 
legibility rating of from 1.0 to 5.0. Each 
sample was measured for size, 1.00 mm to 
7.00 mm, and for slant, 20" to left of per- 
pendicular to 40* to the right of perpen- 
dicular. This categorization of each sample 
by size, slant, and legibility rating per- 
mitted the development of a variety of 
scales utilizing various size, slant, and leg* 
ibility combinations. 

Reliability 

The question of whether handwriting 
scales can increase reliability in the judg- 
ment of handwriting samples is one that 
has merited attention* 

Evidence from at least thr6e sources 
sheds some light on this question. Freeman 
(13) points out that even though two pei- 
sons rating the same specimens of writing 
will not always agree in the quality values 
assigned, it has been shown that the use 
of an appropriate scale results in more 
reliable measures than teachers assign with- 
out a scale, and that training in the use 
of a scale increases the reliability of the 
scores. 

Feldt's concern (8) was with establishing 
reliability between judges for a particular 
set of scales used in grades one and two* 
His findings suggested that reliability can 
be raised by analyzing the scores from 
several independent sessions and by pro- 
viding additional training materials for 
teachers, 

Rondinella*s study (33), employing two 
hundred ten grade school teachers to rate 
handwriting samples of two hundred thirty- 
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nine fourth-, fifth^^ and sixth-grade chil- 
dren, gave evidence that these teacher 
raters were subjective in rating the hand- 
writing specimens and that many were 
unaware of the criteria shown on hand- 
writing scales for the rating or grading of 
handwriting. These judges mentioned four- 
teen different characteristics for the hand- 
writing specimens that accounted for their 
rating. Contrast this with the five suggested 
by Freeman or by the single notion of 
readability suggested by mo:;t of the scale 
developers. 

UtiUzathn of Scales 

In the light of what has been said about 
the increased reliability of judgment when 
handwriting scales are used> it would seem 
important to investigate the present prac- 
tice in making use of scales In the school 
program. Six hundred of the 6,639 county 
and Independent urban systems were ran- 
domly selected for a survey of handwriting 
practices (25) in the United States. Of 
those systems answering the questioimaire, 
only one-third of the schools used some 
scale in evaluating children's writing. The 
Freeman scale is the one most commonly 
used, followed by scales developed by local 
school systems. The West and Ayres scales, 
with the ones mentioned above, account for 
ninety-flve percent of the scales used in 
programs of handwriting instruction. The 
use of a scale to evaluate handwriting 
seems to be tied to the use of a correspond- 
ing commercial system. 

Comparing Quality 

The Intent of handwriting measurement 
is to be able to differentiate the good from 
the not-so-good, and to permit an individ- 
ual to be able to gauge his progress in tVe 
skill more efficiently than if he did not 
have a scale. Measurement also permits an 
analysis of how well one population fared 
using one method as contrasted to another 
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population Using another method. Measure- 
ment also permits asking the question as to 
whether handwriting is done better or 
poorer today than at Succeeding times in 
our history. In an attempt to ascertain the 
difference in handwriting quality today and 
an earlier period, Erlebacher and Herrlck 
(7) compared the quality of handwriting In 
1959 with samples of script prevalent in 
1912. Using Ayres' 1912 handwriting scale, 
the present day samples of handwriting 
were compared with those from the earlier 
era. Since students in the 1912 study were 
in the upper elementary school, samples ol 
six hundred seventy-seven sixth-grade stu- 
dents were gathered in twenty Wisconsin 
schools for purposes of comparison. Erle- 
bacher and Herrick concluded that: (1) 
there is a strong indication that the 1912 
and 1959 samples did not differ meaning- 
fully in median legibility; and (2) if the 
populations were representative, there is 
little reason to make the general claim that 
handwriting of today^s children has dete- 
riorated. 

Implications 

The Criterion now considered most im- 
portant in the estimation of handwriting 
q»;.ility is legibility, i.e., the ease with 
which something can be read. In ascer* 
taining the quality level of the specimens 
there is little emphasis on special form, 
style, or speed with which the specimen 
was written. It is interesting in the light 
of this to see authors of major summaries 
of handwriting research separated by two 
decades voice practically identical prop- 
ositions. 

Freeman (13) suggested in 1940, 

Statements are sometimes made as to the 
elements on which the scale is based, such 
as legibility, beauty, and character in the 
case of the Thomdike scale and legibility in 
the case of the Ayres scale* There is no 
evidence, however, as to what elements ac- 
tually determine the Judgments of persons 
who use the scales. 
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Harris (19), following up in a compan- 
ion volume, slated in 1960; ^ 

Although the development of handwriting 
scales necessitates attempts to define the 
characteristics of the qualities being meas- 7. 
ured, suriprfsingly little basic research has 
been done to rig-3rously define and analyze 
the qualities presumably being measured ^ 

Quant's study (32) is one of the few 
research studies that attempts to single out 
and evaluate the various factors that might ^• 
account for legibility. Legibility is not a 
unitary characteristic but is a composite of 
simpler elements, and it is an investigation i<J- 
of these simpler elements that holds prom- 
ise of a more thorough understanding of n 
legibility. 

Of additional concern is the knowledge 
that evaluation can be improved by the use 
of handwriting scales and the accompany- 
ing evidence that very few teachers make 
use of scales. With few exceptions, pro- 
grams of handwriting in tbe public schools 
have been designed to instruct but not to 14. 
measure the growth of that instruction. 
Perhaps the fault lies in the scales. There 
is apparently tittle effort going into the 15. 
development of better evaluation proce- 
dures in this field. Henrick's proposal for a 
scaling procedure that provides for a vari- 
ety of scales utilizing various size, slant, 
and legibility combinations needs addi- 
tional thoughtful consideration. 17, 
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Handwriting Research: Style 
and Practice 

The Concern for Handwriting Slylet Manuscript and Cursive 



Freeman (23) has pointed out that the 
questions regarding style of writing catego- 
rize under two main issues: vertical o^. 
slanted writing, and manuscript vs, cursive. 
The issue concerning vertical writing has 
been pretty well settled in favor of writing 
with a moderate slant a^ the most widely 
approved style. That leaves the manuscript- 
cursive issue, about which opinion and 
practice is not nearly so unanimous. The 
presence of two different handwriting 
styles in the schools has been the subject 
of a great deal of interest and considerable 
research. 

Current practices in teaching 
manuscript'cursive. 

In two national surveys of handwriting 
practices, similar findings were reported. 
Freemans (22) analysis of information 
from 727 schools representing forty-elght 
states indicated that manuscript writing 
was used in 84.3 percent of the schools 
with the style being limited mostly to the 
primary grades. By grade four, however, 
only 4.4 percent of those sampled were em- 
ploying the manuscript style. Thus the tran- 
sition from manuscript to cursive was fairly 
complete by the end of the third grade. 
Requesting that respondents to the survey 
indicate reasons for the practice of manu- 
script in the lower grades, they checked as 
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advantages "ease of learnings aid to the 
learning of reading, and aid to spelling." 

Polkinghome's (53) national sample of 
laboratory schools, private schools, and 
public schools indicated, lhat 66,4 percent 
of the sampled schools switch to cursive 
from manuscript in grade three or above. 
The survey further indicated that 17.6 per- 
cent of the schools used manuscript writing 
all through the grades-a fact not evi- 
denced in the Freeman survey and a fact 
probably identified because of Polking* 
home's sampling In laboratory and private 
schools. 

Herrick (35), reporting on national prac- 
tices as of 1960, indicated that 79 percent 
of those surveyed taught both manuscript 
and cursive, while 14 percent taught only 
cursive and the remaining 7 percent taught 
only manuscript. His findings indicated 
that over 70 percent of the schools make 
the transition from manuscript to cursive 
somewhere between the last half of the 
second grade and the first half of the 
fourth grade. 

Though showing minor di£Perences, these 
surveys all attest to the predominant prac- 
tice of manuscript use in the primary 
grades, then giving way to cursive Instruc- 
tion in the middle and upper grades. 

The manuscript'Cursive handtoriting 
controversy. 

Though manuscript writing is a relatively 
recent Innovation [the advent of manu* 
script writing on the American scene dates 
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only back to the 1920*$, but Its proponents 
trace its origin back to the 15th century 
scribes (8, 41, 70) 3 and predominantly 
practiced in the primary grades, its contri- 
bution to efficient and effective handwrit- 
ing style has caused many to advocate its 
general use in the schools. The manuscript- 
cursive controversy for the most part has 
centered around the following factors: (1) 
legibility, (2) speed, and (3) ease of learn- 
ing (34). 

Legibility: Turner's study (64)> employ- 
ing judges who viewed mirror images of 
cursive and manuscript samples, conclut'ed 
that because of independence of the let- 
ters, spacing of the words, and economy in 
line space, manuscript writing was signif- 
. tcantty more legible than cursive writing. 
Freeman's data (19) suggest that manu- 
script's clearcut angular letter form in con- 
trast to cursive^s blending fetter form into 
one another, made manuscript the more 
legible* Freeman points out, rather interest- 
ingly, that the use of vertical handwriting 
and later manuscript writing may have 
been brought about because of the fact 
that physicians and students of school hy- 
giene brought evidence to support the con- 
tention that cursive writing caused eye 
strain. 

Foster (18), in a study comparing the 
use by intermediate-grade children of man- 
uscript and cursive writing, concludes from 
his data that (1) manuscript is only 
slightly more legible than is cursive, and 
(2) children who tend to write one style 
legibly also tend to write the other style 
legibly. 

There are a number of researchers who 
have stxidied the possible effects of early 
manuscript training on later cursive writing 
and vice versa. In separate studies Goetsch 
(25) and Heese (30) both concluded that 
early manuscript training did not have any 
detrimental effects on later cursive writing. 
Heese's data suggested t^at pupils who 



were exposed to manuscript writing in the 
early grades actually demonstrated better 
cursive writing ability than those who 
never had manuscript training. 

Speed: Though the argument of legibil- 
ity seems to favor the manuscript style, 
the issue of speed is as yet unresolved. 
Showing a difference in adult writing be- 
tween 2.14 letters per second for manu- 
script as compared to 2.59 letters per 
second for cursive. Gray (26) concluded 
that the differences favoring cursive are 
chiefly in the speed changes which take 
place within the writing and are largely 
due to differences in the form of the let- 
ters. He noted also that there is an increase 
In speed with age for the two types of 
writing but the increase is less in the case 
of manuscript writing than it is in the case 
of cursive. Gates and Brown (24), using 
a first-grade and sixth-grade population, 
showed faster writing for the manuscript 
group in the first grade and faster writing 
for the cursive group in the sixth grade. 
They further noted that in grades four 
through six, manuscript shows an ad- 
vantage when high quality or legibility is 
required, whereas cursive writing is supe- 
rior when the demand is for speed. 

Conard and Offerman (9) suggested that 
the factor making manuscript writing 
slower was the number of pauses. They 
were able to show that increased speed In 
manuscript was accomplished by cutting 
down the time of pauses between strokes. 
Hildreth (38), studying the speed of Joined 
and unjoined writing strokes, reported from 
the findings of an eighth-grade population 
that students copied the unjoined strokes 
faster than they copied the joined. She 
concluded that manuscript writing (un- 
joined strokes) can be as fast or faster 
than cursive (joined letter writing). Wash- 
bume and Morphett (67) suggest that 
Hitdreth's findings would also be true for 
the older students. They conclude hom 
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their findings that secondary school stu- 
dents can write faster with the manuscript 
Style thai! with the cursive. Thus, on the 
basis of the cited research on comparative 
speed of the two handwriting styles, the 
tesuUs are Inconclusive. 

Ease of teaming: Along with the factors 
of legibility and speed, an area of research 
has been devoted to investigating the ease 
with which the two handwriting styles may 
be learned, both physiologically and psy* 
chologically. Herrick (33) suggests that 
the straight line, the circle and spacing 
forms are more in line with the motor and 
eye-hand-arm coordinations of the young 
child than are the complex movements and 
formations of the cursive system. Free- 
man's (19) estimation of the two hand- 
writing styles indicates that manuscript is 
easier to learn for early grade chiM**'^'^ 
because the letters are separate and thus 
the unit of movement is shorter. He re- 
ported (19) that supervisors of handwrit- 
ing reacted more favorably toward manu- 
script because it was easier to learn and 
less fatiguing than cursive writing. 

A study by Hildreth (39) was designed 
to look at the facility with which young 
children of kindergarten age (none of 
whom had received any formal writing 
practice) could copy manuscript and cur- 
sive form. In testing the children s facility 
with suitable materials In both styles of 
writing* it was found that the children 
copied six times more manuscript style 
letters correctly than cursive style letters. 
Ten times more manuscript style words 
were correctly copied than cursive style 
words. 

Other research in the area of ease of 
learning bears on the relationship between 
the particular handwriting style and other 
subjects in the curriculum, mainly reading 
and spelling. Outright (11), citing studies 
done in the primary grades, showed higher 
scores in the areas of reading, written ex- 



pression, and spelling for manuscript writ- 
ers. Voorhis (66) investigated first-grade 
classes grouped by manuscript and cursive 
style methods and found that the distrl- 
bution of reading scores of pupils for each 
group pointed to a decided superiority of 
manuscript over cursive in Its influence on 
beginning reading. Hildreth (40) in a re- 
cent report on early writing as an aid to 
reading pointed out the interrelationship 
of manuscript writing and beginning read- 
ing, suggesting that these two areas should 
not be separated but are in fact mutually 
reinforcing. 

Two studies investigating the relation- 
ship of handwriting to spelling report sim- 
ilar findings. Varty (65), in comparing sec- 
ond- and third-grade pupils using manu- 
script and cursive methods, discovered the 
spelling achievement differences were so 
small as to offer little evidence In favor of 
either group. A recent study by Byers (3), 
in which she had each of the pupils in 
twenty-four third-grade classrooms write a 
paragraph using either the cursive or man- 
uscript form/ and then, after ten days, 
write the same paragraph using the alter- 
nate form, found that relatively the same 
total number of errors were mad^ by the 
pupils in either form. She reported, how- 
ever, that more letters were omitted, more 
substitutions made, and more words omitted 
when the cursive form of writing was used. 

Manuscript'cursive transiHon. 

Regardless of what research indicates as 
to the relative advantages of one style of 
handwriting over another, the predominant 
practice in the schools is to introduce man- 
uscript in the primary grades, then (some- 
time between the second and fourth grade) 
move Into the cursive style. As to when or 
how this transition should be made has 
been an interest of various researchers. 
Washbume and Morphett (67) suggest 
that when children try to change from 
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manmcript to cursive writing before they 
have become competent in manuscript, the 
cursive writing tends to be poor. They agree 
with the earlier studies of Goetsch (2S) 
and Crider (10) that children can easily 
make the shift from either cursive to man- 
uscript or vice versa. Conard and Offer- 
man*s study (9) was aii attempt with an 
adult population to find out how quickly 
manuscript writing could be acquired with- 
out loss of speed and quality. They con- 
cluded that manuscript writing is a type of 
writing which can be acquired easily and 
quickly and that the learning of manuscript 
writing tends to improve the legibility of 
the original form of writing, when the 
original form of writing was cursive. 

On the basis of handwriting specimens 
collected over a six year period, Arnold 
(1) concluded that the transition from 
manuscript to cursive should be effected 
in the fourth grade. She noted that "man- 
uscript meets the needs of young primary 
pupils, but it becomes illegible when the 
children grow older and wish to write 
rapidly/* 

Templin (61) and Hlldreth (42, 43) 
both refute the need for a transition. 
Mildreth (43) argues that the child is never 
ready to learn a new motor habit and that 
the change over from manuscript to cursive 
is both wasteful and unnecessary. Templin 
(61) in arguing for a single style of writing 
points out that: 

. , , such a duality of learning and per- 
formance is almost unknown in the areas 
of reading and arithmetic where the first 
learnings are simply reinforced and broad- 
ened through subsequent training rather 
than altered and changed as in this area. 

Enstrom (12) also dislikes the manuscript- 
cursive transition period because he con- 
tends it only confuses the child. He argues, 
however, that the child should master and 



grade and start' cursive mid-year In the 
second grades 

Groff*s survey (27) of reasons for the 
manuscript-cursive transition presents some 
interesting data. After querying directors 
of elementary education In metropolitan 
areas, he concluded from these responses 
that the transition decisions are based 
mainly on tradition and wide usage-not on 
research findings. He believes that ''despite 
the evidence of the advantages of this form 
of writing (manuscript) " there seems little 
likelihood that school systems will risk dis- 
turbing public opinion by switching away 
from cursive to manuscript. 

Though the style of vwriting employed in 
the schools has been primarily a question 
between manuscript or cursive or some 
combination of these two styles, there 
have been suggestions and rationales for 
other styles; one of these is italic hand- 
writing. Freeman (21) describes this form 
of writing as a slight modification of ml- 
nuscule script, a style used for writing 
manuscripts before the age of printing. 
Freeman, in evaluating the italic style of 
handwriting, is cautious about accepting 
its claims and suggests that acceptance of 
this style of handwriting comes only after 
careful study and experimentation. Berry 
(2), in a study employing italic writing 
with students in grades one through eight, 
reported that papers improved in legibdity 
and appearance using this method. She 
contends that italic vw-iting is practical, 
sensible, and basic to both cursive and 
manuscript writing. The evidence on italic 
writing in this country is scant and will 
require the careful study and experimenta- 
tion suggested by Freeman before its 
claims can be validated or disproven. 

Implications. 
It would appear from the evidence that 



use both types of writing throughout life, if we question the presence of two different 
He would teach manuscript in the first handwriting styles in the schools the bur- 
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den of proof Hes with the cursive method. 
The proponents of the cursive method 
argue from an historical point of view, and 
on this basts their argument, that the cur* 
sive form of writing has been traditionally 
the socially acceptable form of handwrit- 
ing, Is sound. We must remember, how- 
ever, that manuscript writlnj^ has only 
been practiced in the public schools for 
about three decades. Seldom has a curric- 
ulum method had such a meteoric rise. 
From no usage to practically universal 
usage (in the primary grades) In the short 
span of thirty years is practically an un- 
heard of curricular application. 

Most evidence would indicate that man- 
uscript is more legible than cursive, that 
it can be written as fast or possibly faster 
than cursive, that it can be learned rhore 
easily by both children and adults than 
cursive. Then why the reticence in adopt- 
ing the manuscript style? It would seem 
that an appropriate research question 



should be directed at examining the per- 
ceptions that go into the handwriting style, 
Have we made cursive the only "accept- 
able" style for the young adolescent and 
adult? Could Grofifs notion on "disturbing 
public opinion" be examined to see what 
the public expectations are for the teach^ 
Ing of handwriting? With public consent, 
it is possible that a few rather comprehen- 
sive longitudinal Studies could supply the 
evidence as to the merits of the manuscript 
style. For the most part the evidence now 
present is from a few, small population 
studies that are hardly generalizable. The 
concern should be for the acceptance of 
the most efficient method. 

On the matter of transition, until better 
evidence is marshalled, the best time is 
probably determined by the nature of the 
instructional program, the convenience of 
teachers, the conviction of the teaching 
staff and community, as well as factors in 
the development and learning of children. 
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Surveys of practices. 

In order to obtain accurate and valid 
data about the nature, scope, and success 
of handwriting instructional practices and 
programs, a number of surveys have been 
carried out. Studies have been at the city 
(57), county (59), state (51), and na- 
tional (22, 35, 44, 63) level. Conclusions 
drawn from these surveys naturally reflect 
the sample used and the type of questions 
asked, but an analysis of these data permits 
a picture of the representative instruction- 
al practices in handwriting. 

King's recent survey (44) of six hun- 
dred eighty school systems In four mid- 
western states showed that: (1) 70 percent 
of all surveyed had a formal handwriting 
program; (2) fourteen commercial hand- 
writing systems are being used in these 
four states-two companies account for 89 



percent of the total being used; (3) 59 
percent of the respondents indicated a 
minimum of fifty minutes per week were 
used in formal handwriting instruction; 
(4) 9 percent of the school systems re- 
quire some kind of handwriting training 
for elementary teachers. 

HerricVs national survey (35) of hand- 
writing practices reported in 1962 Indicated 
thati (1) 98 percent of all teachers report- 
ing stated that they do teach handwriting; 
(2) most schools teach handwriting five 
times a week in grades one through four 
and three times a week in grades five 
through eight with a fifteen- to twenty, 
minute class period as the favored time at 
all grade levels; (3) 79 percent of the 
schools teach both manuscript and cursive 
and of this number over 70 percent make 
the transition from manuscript to cursive 
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writing between the second half of the 
second grade and the first half of the third 
grade; (4) schools generally favor a sep- 
arate handwriting class period in addition 
to teaching handwriting in some m'^aning- 
ful context in all subject matter areas. 

Teaching techniques. 

While a great deal ha$ been written on 
the pedagogical techniques of handwriting, 
there has been relatively little actual exper- 
imentation on how children best learn 
handwriting. An early study by Hertzberg 
(37), in which he investigated the effec- 
tiveness of four different methods in teach- 
ing beginners to write, concluded that 
children improved most by the method of 
"direct learning by means of a model which 
the children attempt to copy" He demon- 
strated that "training in transparent paper 
tracing** and ''groove tracing" showed no 
appreciable transfer to writing. Other stud- 
ies have substantiated the advantage of 
copying over tracing in learning the hand- 
writing symbols. To wnsend's study (62) of 
the copying skill indicated that there is 
rapid improvement to about year seven 
and that thereafter the development con- 
tinues irregularly and at a slower rate. An 
interesting finding of the study was that 
copying correlates more highly with mental 
age than with chronological age» raising 
a question concerning our present prac- 
tice of starting all children in handwriting 
at the same time. 

In a state survey of Instructional prac- 
tices (35), teachers were asked to respond 
in order of preference to those techniques 
most useful in teaching handwriting. The 
order of preference of teachers for the five 
large categories of devices and procedures 
were (1) copying, (2) exercises and drills, 
(3) tracing, (4) rhythm, (5) manual guid- 
ance. 

As mentioned earlier, a good many pub- 
lished reports (4, 16, 23, 47, 52, 55) have 



indicated ways and means of teaching and 
improving legibility. For the most part, 
these reports are concerned with motiva- 
tion, attention to accurate letter forma- 
tion, emphasis on particular letters ac- 
counting for the most illegibility, and posi- 
tion of materials and position of tho in- 
dividual Writer. 

Two recent studies have focused upon 
the effects of early school handwriting in- 
struction on later handwriting practice. 
Schell and Bums (66) investigated the 
handwriting samples of sixty-seven college 
seniors, all of whom had received elemen- 
tary school handwriting instruction based 
upon the same commercial handwriting 
program. Variations between the upper- 
case cursive forms taught In the elemen- 
tary school and those presently used In the 
college writing were analyzed. On the 
basis of their findings, noting certain de- 
viant practices from early training, they 
proposed that certain forms of letters be 
simplified from the way they are ordinar- 
ily taught in the elementary schools and 
made to conform more closely to the forms 
actually used by adults in their everyday 
writing. Epstein ei al (17), did a similar 
siudy in viewing the relationship of certain 
letter form variants taught in elementary 
grades to education, I.Q., and age of a 
female population. They conclude that; 

... the female adult who continues to 
write in the fashion that would have pleased 
her elementary school teacher, is less likely 
to be as well educated, as bright, or as 
mature as the adult who has worked her 
way out of the school-copy rut and has 
evolved a more efficient and original way 
of writing. 

These studies, though concerned with 
teaching practices in the elementary grades, 
seem more concerned with the particular 
letter models advocated in the elementary 
grades. Herrlck*s recent comparison (31, 
36) of the letter form models advocated 
by commercial handwriting systems points 
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up that there Is no commonly used cur* 
sive alphabet In the teaching of handwrit- 
ing In the public school. DiflFerences in the 
letter forms suggested by the nineteen 
companies are illustrated and analyzed in 
his report. Herrlck's stated Implication of 
these letter form differences Is the need 
for additional research in the area. Also, 
the need for simplicity of letter form Is 
sounded both by consumer and producer. 

Provisions for Individual differences. 

That great Individual differences exist in 
many aspects of writing is shown by a 
number of the studies that have been re- 
ported. Provisions for these differences are 
not so evident, In a recent national survey 
(35) which examined the extent to which 
a planned program for diagnosis and rem- 
ediation of handwriting difiBculties is con- 
ducted in the schools, only 7 percent of the 
respondents reported such programs. This 
would seem to be somewhat below the 
attention given to remedial programs con- 
ducted in other areas of the curriculum. 

Early classical studies by Newland (48), 
Pressey and Pressey (54), and Lehmann 
and Pressey (46), pointed up two interest- 
ing notions: (1) an analysis of handwriting 
illegibilities would show that a few ill- 
formed letters (a> r, e, t) contribute to 
about SO percent of all the illegibilities 
recorded at any grade level; and (2) by 
directing teaching effort to these specific 
faults of illegibility, both speed and quality 
of handwriting were definitely increased. 

Coles work (5, 6) in individualizing in- 
struction for the correction of specific illeg- 
ibilities demonstrated that the main cause 
of difficulty was due to illegibility of letter 
forms rather than factors of spacing, slant, 
or alignment. Utilizing techniques where 
pupils worked on only the letters that gave 
them trouble, she conducted two studies 
that argued strongly for the individualized 
technique. 



There have been recent attempts to 
provide for individualized and group in- 
struction In handwriting through different 
organizational arrangements in the class- 
room (13, 45). One of these plans (45) 
used a special teacher to present hand- 
writing instruction to about one hundred 
fifty students at one time. This was fol- 
lowed by group sessions in >yhlch skills 
were developed by classroom teachers, and 
further followed up through Individualized 
activities on the particular handwriting 
problems facing the children. 

The one form of individual differences 
that naturally gets the most attention is 
left-handedness. TKe phenomenon of the 
left-handed writer and how to provide for 
him is still a question confronting hand- 
writing researchers. Freeman's (20) anal- 
ysis of the research available up to 1940 
on the effects of requiring a left-handed 
child to write with his right hand indicated 
Inconclusive findings. Trankell's (63) data 
showed that no significant difference was 
found between the quality of the hand- 
writing of the consistent left-handed 
writers and the left-handers who consist- 
ently use the right hand for writing. On 
the basis of this evidence (if the concern 
is for legibility), it seems immaterial as to 
which hand a lefthander uses. 

As to whether left or righthanders write 
best, Guilford (28), in a study of fifth and 
sixth graders, reported that right-handed 
writers matched with left-handed writers 
In respect to I.Q., age, grade, and sex were 
consistently better and faster writers. 

Smith and Reed (58), using a popula- 
tion of seventy boys and seventy girls> age 
eight through fourteen, and about equally 
divided as to handedness, employed a 
simple repetition writing test and two 
other skill tests to compare the speed of 
left- and right-handed writers. While the 
results showed a tendency for the right- 
handed Subjects to write more rapidly than 
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the left-handed, the difference was not 
staHstlcally significant. 

On the subject of the problems facing 
the left-handed writer, a number of people 
have written suggestions based on their 
analysis of the problem (7, 15, 23). 

Enstrom*s comprehensive study (14), 
based on an analysis of 1,103 left-handed 
writers in grades five through eight, con- 
cluded that rate and success in handwrit- 
ing was more closely related to the tech- 
nique used in writing with the left hand 
than to hand preference. He discussed and 
analyzed the various postural adjustments 
indicating a positive relationship between 
certain of these positions and rate and 
quality of handwriting. This study presents 
objective evidence on the nature of desir- 
able positions for the left-handed writer 
and should have implications for the class- 
room teacher in making special provisions 
for the left-handed writer. 

Handwriting instruments and materials. 

As pointed out by Harris (29), investiga- 
tions, other than survey studies, are rela- 
tively lacking in this area. Herrick's con- 
clusion (35) from the national survey of 
handwriting practices suggested that the 
greatest single factor in determining the 
nature of the instructional program in 
handwriting in a given school is the com- 
mercial system of handwriting instruction 
being used. Eighty-two percent of all the 
school systems reporting indicated that 
they used a commercial system of hand- 
writing as a basis for their program of 
handwriting instruction. The survey indi- 
cates that the three most commonly used 
resources for teachers are alphabet display 
cards, a handwriting book for each child, 
and a teacher's guide accompanying a com-* 
merclal system. Noble (49) presents a sur- 
vey of the commercial handwriting sys- 
tems and discusses possible trends that 
may be forthcoming. 



Along with handwriting materials, the 
subject of handwriting instruments has 
been looked at by certain researchers. 
Whittaker (68) and Otto (50) investigated 
the use of and preference for fountain pens 
over steel pens. A more recent study (32) 
indicated that fountain pens are still fa- 
vored instruments in grades five through 
eight but give way to the popularity of the 
ball point as the most preferred instrument 

Wiles' study (69) indicated no evidence 
to support the use of the beginner's pencil 
Instead of the adult pencil as an initial 
writing instrument for children. Herrick's 
report (32) confirmed Wiles* finding and 
pointed out that both children and adults 
preferred a round instrument; slightly less 
than a half an inch in diameter, a weight 
of approximately 18.5 grams, and the center 
of gravity between two to three inches 
from the writing tip; point of grip averaged 
1.22 inches from point of instrument. There 
was little or no difference in preference 
of the writing instrument by sex. 

Implications. 

Much attention in instructional practices 
is given to correctness of letter formation, 
and yet it appears that few studies are 
concerned with the nature of the letter 
form which is most eflSciently and legibly 
produced. Schell and Bums' study was one 
of the few directed to this problem. The 
solution of this problem will require not 
only the efforts of the classroom teacher 
but the producer of commercial handwrit- 
ing materials as well. HerricVs comparison 
of letter form models advocated by com- 
mercial handwriting style point up the 
need to examine the possibility of agree- 
ment on the way letter forms should be 
m^^e and the further need for simplified 
lett<3^ forms. 

Essence would seem to indicate that 
there is little being done In the individ- 
ualization of handwriting Instruction. Yet 
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those shidies that have been concerned 
with examining the effects of individualited 
techniques show excellent results. The fact 
that only 7 percent of those schools sur- 
veyed iTidlcated a planned program for 
diagnosis and remediation of handwriting 
di£Sculties raises some real questions. There 
is ^ need to cotislder the nature of the 
developmental and diagnostic help given 
children to Improve their handwriting if a 
formal program of skill training desires to 
help children assume major responsibility 
for the maintenance and development of 
their own writing skills. 

On the matter of handedness, Enstrom's 
conclusion that rate and success in. hand- 
writing is more closely related to the tech- 
nique used in writing with the left hand 
than to band preference suggests some 
long» hard looks at the kind of provisions 
—postural adjustment and instructional 
technlque-we might make for the left- 
handed writer^ 

Our handwriting instruments are the 
product of manufacturing precision. Yet, 
few studies have been made regarding 
their design either from the point of view 
of the person using them or from the point 
of view of the writing task to be per- 
formed. Those studies concerned with in- 
strumentation for ihe most part have been 
preference studies. It would seem impor- 
tant that» since the writing tool enhances 
the writing product, there should be con- 
cern for investigating what might be an 
optimum writing instrument. 
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Searching Linguistics for Cues for 
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(The foUowhg article states the overalt design 
for the research approach on spelling {mpfove- 
meni reported in this series of five articles. The 
first article in this series bu Hodges and Rudorf 
reports the research phases on phoneme- 
grapheme cor^^espondences completed in De- 
cemher, 1964* Other phases of the overall 
research design herein discussed are underway 
or are being planned for extensive field testing.) 

The relationship of linguistics 
to spelling instruction. 

Linguistic approaches to spelling instnic 
tion can be traced back well over a quarter 
of a centuiy (1); however, the general in- 
troduction of linguistic principles into the 
school spelling curriculum has not been 
widespread in the English-speaking world. 
Typically, the teaching of spelling has been 
predicated on the assumption that there is 
little relationship between the way words 
are said and bow they are spelled so that 
each spelling word requires a separate act 
of learning. Consequently, lists of spelling 
words for class study have been selected 
largely on the basis of the utility of these 
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words in children's and adults* writings (3, 

11). 

Statistical analysis of phoneme-grapheme 
correspondences, on the other hand, sug^ 
gests a considerably different rationale for 
spelling instruction. An early research into 
the consistency with which the 3,000 most 
^ frequently used words in children's writing 
are spelled was initiated by Paul R. Hanna 
of Stanford University in 1950. This re- 
search revealed that the phonemes (sounds) 
of the 3,000 words are regularly repre- 
sented by certain graphemes (letters) ap- 
proximately 80 percent of the time (12), 
Mote recently, with the advent of com- 
puter technology, other investigators have 
attempted to analyze the orthography by 
linguistic techniques for their own partic^ 
ular purposes; and these studies, too, have 
indicated that large numbers of words have 
relatively consistent phoneme-grapheme 
(sound-to-letter) relationships (4, 8). 

What are some of the linguistic assump- 
tions which underlie these kinds of inves- 
tigations, and what do these investigations 
imply for the teaching and learning of 
American-English spelling? 

First of all, the American-English otthog^ 
raphy is an alphaheticaUy constructed sys^ 
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tern for the writing of spoken v/ords. Many 
tdngiiages use this type of orthography In 
which each of the phonemes (sounds) of 
i the spoken code has from one to several 
graphemes (letter symbols) which repre- 
sent it when spoken words are encoded 
(translated) into written forms. Ideally, an 
alphabetic orthography would have one, 
and only one, grapheme to represent each 
phoneme. Thus, if a spoken language used 
forty different phonemes, the written code 
would also have exactly forty different 
graphemes. Some languages {e.g., Hawaiian, 
Finnish^ and Italian) come close to achlev< 
Ing this ideal. The American-English Ian- 
guage, however, does not attain this cri- 
terion (10).* Through the processes of 
borrowing words (Including their spellings) 
from other languages, through changes in 
the way sounds are pronounced without 
changing the way they are spelled, and 
through historical accidents of printers' 
preferences or dictionary-makers' errors, 
the orthography has acquired many more 
letter representations for phonemes than 
are necessary. 

The problem of learning to spell in most 
spelling classes centers on the assumption 
that there are very few useful rules to 
determine which graphemes do in fact rep- 
resent the sounds of spoken words. Thus, 
a child learning to spell cannot with cer- 
tainty predict how a particular sound will 
be spelled when it occurs in a specific 
word; hence, he needs to be helped to 
learn the spellings of words largely by 
principles other than the basic principles 
of sound-to-letter correspondences (6).** 
These assumptions have been widely 

^For a further dlscuislOD of past and ctmeot ef- 
forts to revile the orthography lo that there li a 
more consistent "BC between 6e phonemes o( 
speech and the graphemes of writing, see: Richard 
E. Hodges. '^A Short History of Spelling Reform in 
the United SUtes,"* Phi Delta Kappon, 7 (Aprils 
1964), 330432. 



held, largely because there was no massive 
evidence to support the contention that 
most American*English phonemes are 
spelled with reasonable consistency. The 
Hanna-Moore study of 3,000 words seemed 
too narrow a sample of the American* 
English lexicon (the total stock of words 
existing in the language) (7)< Examining 
more closely additional thousands of words, 
it was suggested, would verify that the 
orthography was inconsistent to the point 
that the Hanna-Moore findings would bei 
deemed unreliable. Other investigators of- 
fered findings which were disparate with 
the conclusions of Hanna and Moore. Bost, 
for example, applied Moore's phoneme data 
to 1,148 representative words from Books 3 
and 6 of the Hom-Ashbaugh series and 
found lower percentages of consistency^ 
e.g., 45.7 percent for vowels and 357 per- 
cent for all phonemes (2)« 

A study of phonological relationships 
between sound and lettetn 

To clarify this and related issues, an in- 
tensive study was launched in 1962 at Stan- 
ford University of the relationships be- 
tween phonemes and graphemes in over 
17,000 different words (13). Under the 
direction of Hanna, and with the collabora- 
tion of the auUiors, this research sought 
not only to examine the degree of consist* 
ency of phoneme-grapheme relationships 
in these 17,000 words, but to analyze the 
structure of the American-English orthog- 
raphy in general. Using modem computer 
technology, it became possible to examine 
the structure of the orthography to a de- 
gree never before attempted nor possible 
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by the hand-analysis methods of previous 
studies of the orthography. 

What kinds of insights into the Amerl- 
can^Engllsh orthography were found? Most 
important, perhaps, It was demonstrated In 
Phase I (9)* that the orthography Is ac- 
tually a far more consistent reflection of 
spoken language than had been assumed, 
particularly when the several components 
of the phonology (sound system) underly- 
ing the orthography are examined. It Is 
true that most phonemes have more than 
one way of being represented In writing. 
And it is equally true that, taking into ac- 
count the way phonemes are spelled in 
large numbers of different words, it is dif- 
ficult to sort out measures of consistency. 
But phonemes occupy positions in syllables 
and in monosyllabic words, and when 
phoneme-grapheme correspondences are 
tabulated in terms of their occurrences in 
these positions, a remarkable amount of 
consistency is found. Furthermore, when 
the amount of stress given to syllables in 
these 17,000 words is considered, even 
more consistency between phonemes and 
their graphemlc representations is evident, 

this statistical examination of the or- 
thography» Phase 1, does not necessarily 
presume that the results obtained are in 
themselves adequate to Justify a firm claim 
for a linguistic approach to spelling in- 
struction. In the firj;t place, the fact that a 
phoneme is represented by a given graph- 
eme over 80 percent of the time In some 
position in stressed and unstressed syllables 
does not tell how useful this information 
may be In the spelling of ux>rds» Secondly, 
increasingly restricting the tabulations of 
phoneme-grapheme correspondences to par- 
ticular positions in stressed and unstressed 

*ThlJ dissertation, refened to in this article as 
PKase I, Is the first of a series o( studies to be 
comj^teted as pari of a conUnuing research project 
in spelling initiated at SUnford University; it will 
be available from USOE as part of the Project 
1991 report 



syllables means that the obtained results 
are generallzable to fewer numbers of 
words. 

Beyond these restrictions, the statistical 
examination made in the course of the 
study ascertained that the great majority of 
phonemes in spoken American-English are 
indeed consistently represented in writing 
when the main phonological factors under- 
lying the orthography are taken Into con- 
sideration: 1) position in syllables, 2} syl- 
labic stress, and 3) internal constraints. In 
addition, this thorough analysis of the rela* 
tionship between phonemes and graph* 
emes indicates that other kinds of linguistic 
factors are determinants of the ways in 
which some words are spelled. And further, 
the evidence obtained from the Phase I 
Investigation made it possible to design a 
second computer program which takes the 
findings of this first study and uses them to 
predict the spellings of some 17,000 differ- 
ent words. 

Predicting the spelling of 
American-English words. 

This second computer program. Phase 
II (14),** it should be emphasized, relies 
upon phonological factors alone for its spell- 
ing "rules.*' Three factors which determine 
the choice of a graphemlc option are: 1) the 
simple phoneme-grapheme relationships, 
2} the effect of position of a phoneme in 
a syllable, and 3) the effect of syllabic 
stress upon choice of graphemic option. A 
fourth phonological factor is utilized, a 
factor designated "internal constraints** or 
"environmental factors.** For example, while 
the spelling of the phoneme /f/*^* can be 

**ThIs dissertation, referred to tn this article «l 
Phase II, is the second of a series of studies to be 
completed as part of a continuing research project 
in spelling initiated at SUnford University; it will 
be available horn VSOE as part of the Pro/ect 
1991 report. 

// indicates a phoneme (sound); < > Indi- 
cates a grapheme (letter)^ 
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predicted only some 74 percent of the time 
on the basis of the first three factors, it Is 
seen from the data In the Hodges study 
that when this phoneme follows the pho- 
neme /s/, It is always spelled <ph> 
rathfe^ than <f> (e.g„ sphere, sphinx). 
Thus, the immediate environment of the 
phoneme limits the choice of graphemfc 
Options which may represent It. 

An algorithm (a set of rules or symbols 
defining a process) was therefore devel- 
oped which utilizes the data from the 
Hodges study and adds observable factors 
of Internal constraints. For each phoneme 
a Set of rules was constructed which In* 
dicated which spelling of that phoneme 
should be used imder various conditions 
of position, stress, and environment. 

The algorithm was then utilized to proc- 
ess the 17,000 words from their phonemici- 
zation to their graphemic representation. 
This processing was expected to show: 1) 
how many and which words in the corpus 
could be spelled accurately by the use of 
oral-aural cues alone; and 2) how many 
of the words could not be so spelled. 
Further, the program was constructed to 
list these words according to the number 
of spelling errors made and to Identify the 
particular phonemes producing the mis- 
spellings. 

What are some of the results obtained 
from this computer run? Of the total num- 
ber of words, 8>346 (49 percent) were 
spelled conectly. An additional 6,332 (37,2 
percent) of the words were spelled with 
only one enor, 1,941 (11.4 percent) with 
two enors, and 390 (2,3 percent) with 
three or more enors. 

Morphological and syntactical 
elements of spelling. 

The power of the algorithm, and the pho- 
nological approach to spelling, is strength- 
ened when the error list is examined, A 
glance at these words and types of errors 



Involved Indicates that many of these er- 
rors may not constitute a serious spelling 
problem, Many of them could be obviated 
with the mastery of simple morphological 
rules (morphology is the study of word 
formation— the combination of phonemes 
Into meaningful units: roots, affixes^ and 
inflection), For example, the factor of com- 
pounding In the formation of words ob- 
scures certain rules with regard to position ► 
One rule which this study confirms states 
that when the long /a/ sound occurs In 
final position in a word, it is in almost all 
cases spelled <ay>. But In spelling the 
word playground on phonological cues 
alone, we obtained the spelling plaground. 
Play, however, was spelled correctly, as 
was ground. Because it can be assumed 
that a child who can spell both of these 
words can also spell the compound M ord 
playground, this type of error In the phono- 
logical spelling may be discounted. How- 
ever, field tests of such assumptions which 
involve children have not yet been re- 
ported. Other morphological factors such 
as affixation and assimilation can also be 
taught as additional spelling cues which, 
when combined with a sense of the phono- 
logical base of the orthography, should 
help the child to spell correctly many hun- 
dreds, if not thousands, of the words con- 
tained in the printout of enor lists. 

One further morphological factor which 
may be utilized in producing conect spell- 
ing can also be identified from preliminary 
scanning of the error lists. Misspellings of 
certain phonemes can be seen which form 
a pattern, and these patterns can often be 
related to the origin of the root word. 
Families of words from French, Spanish, 
Italian, or Greek and Latin can be iden- 
tified. 

The teaching of etymology has been gen- 
erally omitted In the elementary school 
spelling program. The research here re- 
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ported lends weight to the suggestion that 
it might well be a fruitful area of Investi- 
gation, The evidence indicirtes that the 
bulk of the words in a typical elementary 
school program can be spelled on a pho- 
nological basis and a smaller, but still sig- 
nificant, number of words can be spelled 
correctly by combining phonological and 
morphological factors such as compound- 
ing and affixation. It seems a reasonable 
hypothesis that an analysis of the relatively 
few words remaining to be learned by re- 
liance upon other cues might indicate that 
knowledge of a few Important roots from 
various foreign languages could be a sig- 
nificant factor to enable the child to spell 
additional numbers of words. For example, 
a child who learns the spellings and mean- 
ings of phono, photo, and graph can spell 
additional numbers of words in which 
these root forms are included. 

Finally, of course, as was expected, there 
does remain a residue of words that must 
simply be mastered by eye and hand learn- 
ing methods. These words fall into two 
broad categories: I) certain words, a lim- 
ited number, whose graphemic correspond- 
ence to the phonemes is so irregular that 
they cannot be attacked by phonological or 
morphological means-words such as one, 
acre, iron, and some of the nautical terms 
like forecastle; and 2) the homonyms or 
homophones such as bear and bare. Quite 
obviously^ there is nothing in either pho- 
nology or morphology which can help one 
to distinguish between the spellings of two 
different words with the same pronuncia- 
tion. Here we must proceed to a third 
primary source of information, the syntactic 
or semantic level of language. 

A model of Amertccn-English orthography. 

Thus, out of this Stanford research proj- 
ect there begins to appear a basis for an- 
alyzing th^ structure of the orthography of 



the American-English language. We see 
how such a structure emerges on empirical 
grounds; it is also quite defensible upon a 
logical basis. Linguists have long empha- 
sized the fact that what we refer to as a 
language is a system of oral symbols. Writ- 
ing, the orthography, is a surrogate for the 
oral language; it is, in effect* a symbol for 
a symbol Therefore, the structure of the 
oral language should be reflected in the 
orthography. 

Linguists typically analyze the structure 
of language on three levels: phonology, 
morphology, and syntax. Thus, an orthog- 
raphy will reflect phonological, morpho- 
logical, and syntactical components. The 
influence of each of these components will 
depend upon the nature of the written 
form of the language; that is, whether it is 
logographic (word) writing, syllabic (syl- 
lable) writing, or alphabetic (sound-to- 
letter) writing. A wOrd-writing system 
(such as the Chinese) would depend pri- 
marily upon morphological and syntactical 
factors, while an alphabetic writing system 
would, by definition, be determined pri- 
marily at the phonological level. Thus, we 
can give a definitional model for the spell- 
ing of American-English: The orthography 
of Amertcan-Engllsh Is determined by a set 
of rules for unit phoneme-grapheme reta- 
tionshlps based, with decreasing produc- 
ilvlty, upon three levels of analysis-^phono- 
logical, morphological, and syntactical The 
phonological level c-an be further divided 
into the components of position, Stress, and 
environmental factors; the morphological 
level can be subdivided into components 
of compounding, affixation, and word fam- 
ilies. This model may be summarized in 
tabular form as follows: 

Phoneme-grapl^'^me relationships deter- 
mined by: 

1. Phonological factors 
1.1 Position 
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1.2 Stress 

1.3 Environmental factors 

2. Morphological factors 

2.1 Compounding 

2.2 Aifixation 

2.3 Word families 

3. Syntax 

That the assumptions upon which this 
model is based are sound has been dem* 
onstrated by the Stanford spelling research 
project (13). Individual phoneme-graph- 
eme relationships, though not in terms of 
whole words, caii be predicted with an ac- 
curacy of 89.6 percent by use of the pho- 
nological cues contained in the algorithm. 
Equally interesting is the statistical evi- 
dence that eight phonemes {/&/ as in care, 
/I/ as in here, /6b/ as in food, /do/ as in 
joot, /O/ as in urn, /d/ as in drm, syllabic 
/'n/ as in huHon and /z/ as in zebra ca.. 
identified, which cause a large majority of 
the spelling problems. When these are con- 
sidered separately^ the percentage of pre- 
dictabi!it>' of the remainder rises to over 91 
percent. The implication of this for devel- 
opment of a spelling curriculum is obvious. 

It must be emphasized that neither the 
definitional model nor the algorithm is in- 
tended to be solely prescriptive of a spell- 
ing curriculum. What has been demon- 
strated at this stage of the resetUch is that 
the orthography reflects the stiiicture of 
the oral language upon which it is based. 
It suggests that regularities exist in the 
relationship between phonological elements 
in the oral language and their graphcmic 
representations in the orthography, and that 
a pedagogical method based upon oral- 
aural cues to spelling may well prove to be 
more efficient and powerful than present 
methods which rely primarily upon visual 
and hand learning approaches. The next 
stage of research is to compare the effect 
of a linguistic approach on learning to 
spell with other methods. 



Summary and implications. 

We have seen that by relying upon pho- 
nological cues alone we can spell over 
8,300 words correctly from the research list 
of 17»000 words. Consider this in relation 
to the typical spelling program for the 
elementary school which contains in a se- 
ries of textbooks from grade two through 
grade eight some 3,000 words which are in 
the main taught as separate learning acts. 

Greene and Petty in the 1963 edition of 
their Developing Language Skills in the 
Elementary School state that **. . . the abil- 
ity to spell one word is distinct from the 
ability to spell other words . . (5). From 
these Stanford research studies, one evi- 
dently can hypothesize that even a limited 
knowledge of the phonological relation- 
ships between the sounds and the letters 
of the orthography can provide the power 
to spell literally thousands of words and 
that other abilities relating to morphology 
and syntax may give pupils the ability to 
spell the vast majori^ of the words in 
their oral vocabularies. ^ 

Much work yet needs to be done. The 
algorithm must be examined to determine 
how words should be selected to help the 
pupil to anive Inductively at the general- 
izations that would help him to translate 
oral cues into writing. 

The error lists need to be 'examined to 
determine what morphological and mor- 
phophonemlc factors can be utilized in a 
spelling cuniculimn to add to the pupil's 
ability to combine meaningful units into 
words for his writing needs. 

Finally, the words which the pupil needs 
that depart markedly from the basic alpha* 
betic nature of the orthography need to be 
identified and introduced Into the curric- 
ulum at appropriate points with a heavy 
reliance upon visual and haptical learning 
techniques. 

These new insights into the natme of the 
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Amerlcan-Engllsh orthography are current- 
ly being matched by increasing Insights In- 
to the nature of the language learning pro- 
cess. Developers of spelling programs will 
need to take into account the best available 
generallxations regarding both the content 
of the cunlculum and appropriate instruc- 
tional processes; that Is, the selection of 
words which best exemplify the alphabetic 
principles underlying the orthography and 
methods of teaching-learning which most 
effectively help children to apply their 
learnings to their writings. 

In addition, material changes in the con- 
ventional means of evaluating children's 
spelling abilities will undoubtedly need to 
be made, because both what is learned and 
how this learning is accomplished may be 
quite different In a linguistically-oriented 
spelling program. 
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It was six men of Indostan 

To teaming much inclined, 
Who went to see the Elephant 

{Though all of them were blind), 
That each by observation 

Might satisfy his mind. ... (13) 

As John Godfrey Saxe's poem continues, 
it Is learned that each of the six blind men 
arrived at different conclusions regarding 
what an elephant looked like as they 
touched different parts of the animal's 
body, associating that which they touched 
with some other object they had expe- 
rienced. 

So it was that one man touched the 
elephant's ear and concluded that the an- 
imal was "very like a fan.** Another man 
touched the beasts tail and determined 
that an elephant was *Very like a rope.** 
The others, iji turn, concluded that an 
elephant was similar to a wall, a spear, a 
snake, and a tree. Thus, in the end, these 
six men of Indostan: 

. . . Disputed loud and long. 
Each in his own opinion 

Exceeding stiff and strong, 
Though each was partly in the right, 

And all were in the wrongl (13) 
Saxe*s poem appears to draw a moral 
which Is analogous to the way in which 
spelling instruction typically has been 
devised. 

Dr. Hodges Is an Assistant Professor of Education 

at the University of Chicago. 

Elementary English, XXXXII (October 1965), 

629-635. 



An effective program of spelling needs 
to consider three factors: 1) the subject 
matter involved; that is, the American- 
English language, how it is represented in 
writing, and the bases for selecting the 
words to be learned; 2) the nature of the 
learner; that is, how the child learns to 
spell; and 3) the kinds of instructional 
practices which can effectively help tbe 
pupil to acquire understandings of his Ian- 
guage and to develop competencies In 
using it. The second of these three com- 
ponents-the nature of the learning process 
as it is related to spelling— will be exam- 
ined although we shall look briefly at the 
other factors since all three are integrally 
related. 

The American-English spelling system, 
the orthography, traditionally has been as- 
sumed to be so inconsistent that each spell- 
ing word to be learned requires in the 
main a separate learning act. Given a 
twenty-word list for a spelling lesson based 
upon this assumption, the child is required 
to perform twenty separate act* of mem- 
orization. In an effort to make the process 
of spelling less difficult, various attempts 
have been made to organize weekly spell- 
ing lessons around some pattern which 
would help the child remember his spell- 
ing words more easily and would motivate 
him to undertake the intellectual effort re- 
quired to learn each word. Typical spelling 
programs of the recent past have been pred- 
icated upon several rationales, including: 
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(1) Grouping words according to their 
utility In children's writing, 

(2) Grouping words around some cen- 
tral theme (e.g., Colonial Life). 

(3) Grouping words by their visual sim> 
ilarities (e.g., nation, function, in- 
vitation). 

(4) Grouping words around some spell- 
ing rule (e.g., for words ending in 
y, change the y to i before adding 
suffixes or the es of plural forms). 

(5) Simply grouping words largely at 
random (e.g., tree, fine, sick) (6), 

Despite such efforts to make spelling in- 
struction more effective, these schemes stilt 
require children to study each word in 
spelling lists largely as individual acts of 
learning. Because any structural proper- 
ties that words might have in ccmmon 
have not been widely utilized, the child 
must acquire as many visual memories as 
there are words in the spelling list and 
then practice writing these words to re- 
inforce his haptical memory of them. 

Consider, however, the pattern of spell- 
ing instruction which is based upon the 
fact that many American-English words do 
possess basic structural similarities. This 
instructional program assumes that the 
orthography is basically a written surrogate 
of spoken language, even though it is an 
imperfect reflection of all the components 
of the oral language system. In such a 
program, the task of learning to spell in- 
volves relating the structure of the written 
code to the structure of the oral code 
wherever these two structures match. 

The structure of the American-English 
language and Us relationships to spelling 
instructioft. 

The American-English language may be 
described as a coding system by means of 
which the members of our culture com- 
municate with each other. In an advanced 
culture such as ours, this code has two 
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parts: 1) a phonemic system (an arbitrarily 
selected set of speech sounds) which In 
certain sequential patterns comprises the 
oral language code; and 12) a graphetnic 
system (an arbitrarily selected set of 
graphic symbols) which makes possible a 
visualization of oral language and com- 
prises the written language code. A mo- 
ment's reflection makes evident that the 
spoken language requires only that its 
users be adept in oral (speaking) and 
aural (listening) skills while the written 
code necessitates that its users be facile 
with aural-oral skills and with visual skills 
as well. Historically, and in terms of the 
processes of language learning, spoken lan- 
guage is primal to written language. 

Further, oral and written language both 
require that their users possess two dis* 
Crete though related abilities: (1) speakers 
and writers oi American-English must be 
able to encode correctly; that is, they must 
be able to select the appropriate phonemes 
to produce Intelligible speech or be able 
to select the appropriate graphemes to 
produce intr;lligible writing, and (2) they 
must be able to decode correctly the 
spoken and written messages of others if 
they are to get meaning from them. 

These two distinctions are most Impor* 
tant in considering how effective programs 
of spelling might be fashioned. The act of 
spelling is one of encoding the phonemes 
of speech into the graphemes of the writ- 
ing system. Reading, on the other hand, is 
a task of decoding, of translating the writ- 
ten code back into its spoken form- The 
fact that traditional spelling programs have 
emphasized visual processes in learning to 
spell indicates that the encoding and de* 
coding acts have not been fully understood 
by spelling curriculum specialists. When 
these two acts are kept distinct, it can be 
seen that aural-oral processes initiate the 
individual's act of spelling, with subse- 
quent visual reinforcement of what is writ- 
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ten; visual processes Initiate the act of 
reading, with subsequent aural-oral rein< 
forcement. In shorty spelling and reading 
Are inversely related aspects of the com- 
plex process of human communication 
through language. 

Because the oral code 1$ primal to the 
written code, this system is learned first 
by users of American-English or any native 
language. Through a process of imitating 
older children and adult language models 
and habituating these leamingSi young 
children normally have attained a func- 
tional understanding of oral language by 
the time they enter into formal schooling 
experiences (2). The fact that most chll- 
dren speak intelligibly and react to the 
speech of others is vivid testinjony that the 
structure of oral language is at least in- 
tuitively known before formal educative 
experiences are undertaken. 

What the child entering school does not 
possess, however, is the ability to make 
explicit his knowledge of the oral code; 
nor does he typically have much under- 
standing of the written code. These learn- 
ings are the central purposes of formal 
language instruction and are attained 
through experiences with the oral code in 
speaking and listening and with the writ- 
ten code In writing and reading. Spelling 
instruction proceeds from speaking-listening 
experiences toward writing-reading ex- 
periences. 

The structure of knowledge and its 
relationships to spelling instruction. 

Because both oral and written American- 
English have basically similar structures, 
there is need to examine briefly the con- 
cept of *'ftructure'* and its relationship to 
spelling Instruction. Actually, a description 
of the structure of any field of study is 
simply a description of a conceptual frame- 
work employed by scholars in the field 
which helps them to make meaningful the 
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facts they find (14)* It was iri an effort to 
lay bare the structure of the American- 
English orthography in older to identify 
and relate its parts that the recent study of 
phoneme-grapheme relationships in some 
17,000 different words was conducted at 
Stanford University (10). 

The investigation determined that the 
structure of the American-English orthog- 
raphy closely approximates the structure 
of the oral code. Further, this study dis- 
closed that, when phoneme-grapheme cor- 
respondences are examined In terms of 
each structural component of oral language, 
these correspondences appear much more 
consistent than had previously been 
thought. It is feasible to speculate that in- 
dividuals who are proficient spellers in- 
tuitively recognize and apply these re- 
lationships in their spelling of many words, 
even though they have not formally been 
exposed to the structural relationships be- 
tween the oral and written codes. 

Helping children to discover the struc- 
tural similarities of oral and written 
American-English takes advantage of the 
cognitive processes. Acquiring knowledge 
concerning the underlying principles of 
spoken and written language promotes the 
transfer of this knowledge to the spelling 
of many words. Consequentlyi remember- 
ing the way many words are spelled Is 
enhanced because a knowledge of the re- 
lationships between oral and written 
American-English makes it easier to re- 
member certain facts indicating how these 
relationships apply to the spelling of words. 

The processes of cognition and their 
relationships to spelling instruction. 

A useful way of describing Intellectual 
activities is to assume that these activities 
are concerned with the processing of in- 
formation. The information (stimuli) to be 
processed is initially gathered by the sen- 
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scry mechanisms. This Information subse- 
quently is stored within the human cortex, 
from which It is then selected and proc- 
essed through a series of complex cognitive 
functions. The result of this processing is 
human behavior. 

The act of spelling may also be described 
as one kind of information processing. 
Words to be spelled are assimilated 
through the sensory modes of hearing and 
vision, while the writing of them (the be- 
havior which is sought) represents the re- 
sults of many complex cognitive processes 
in which what the ears hear and the eyes 
see is reinforced by the haptical senses of 
touch and kinesthetics. Clearly^ sensory and 
motor processes are a part of the act of 
spelling, but the intervening cognitive 
processes lie at the heart of effective spell- 
ing ability. 

The role of the intervening cognitive 
processes has often been overlooked in ef- 
forts to develop spelling programs. Two 
lines of evidence indicate the importance 
of taking into account these intellectual 
processes in fashioning programs of spell- 
ing instruction: (1) neurophysiological re- 
search clarifies the structure of the human 
brain in which (2) basic psychological 
processes take place. Both fields of study— 
neurophysiology and psychology — clarify 
how information is processed within the 
human brain, a matter of fundamental con- 
cern to spelling instruction. 

Neurophysiology and its relationships to 
spelling instruction. 

Neurophysiological research indicates 
that human intellectual processes are bas- 
ically series of programs, or plans of ac- 
tion, for responding to situations. These 
programs develop from the iiidividuaKs in- 
teraction with his environment and are 
made up of those elements of the situation 
that arc found to be important in guldiug 
behavior when the individual must respond 



to subsequent situations of a similar na- 
ture (12). These experiences, assimilated 
through the sensory modes, are probably 
stored in the form of neural traces. Net- 
works of neural "memories** develop and 
are further added to and modified by each 
subsequent situation which requires their 
use. This neural modification and adapta- 
tion is what, psychologically, would be 
called learning. The responses which the 
individual makes are overt testimony of 
the kinds of Intellectual programs he has 
devised or learned. 

How effective these programs or plans 
for behavior are In achieving satisfactory 
responses to situations is dependent upon 
two factors which have important conse- 
quences for spelling instruction. First, muU 
tiple sensory experiences in learning have 
the advantage of "triggering** appropriate 
responses to situations because they enable 
the individual to select various responses 
upon the basis of one or more sensory 
stimulations (5). Consequently, a child 
who has learned to spell a word by the 
use of the senses of hearing, sight, and 
touch is in a good position to recall the 
spelling of that word when he needs it in 
his writing because any or all the sensory 
modes can elicit his memory of It. 

Second, the development of effective pro- 
grams for processing information is more 
a matter of how much information is con- 
tained in each element of the program 
than in the number of elements which are 
contained In it (11). Thus, the content of 
spelling programs should include informa- 
tion regarding the basic structural prin- 
ciples underlying the orthography that 
apply to many words. Such principles, 
when inductively learned, enable the pupil 
to develop a relatively small set of effective 
strategies for spelling instead of having to 
develop nearly as many strategies as there 
are words to be learned. 

These and other neurophysiological in- 
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sights Into Intellectual processes indicate 
that the process of spelling is very much 
an intellectual process. Consequently, at 
least In early stages of Instruction, chil- 
dren need to be helped to make conscious 
use of sensory Information in developing 
effective strategies for spelling, even though 
the ultimate aim of spelling instruction is 
to reduce the spelling process as much as 
possible to a reflexive sensorl-motor form 
of behavior. 

The means to this goal, however, In- 
volve among other things, the deliberate 
development of basic understandings of 
the structure of the American-English 
orthography and the ways in which the 
sensory modes contribute to spelling power. 
The pattern of spelling and writing Is in 
the head and not in the hand. In order to 
accomplish the spelling act effectively, 
many basic concepts concerning the struc- 
ture and function of the orthography must 
be available to the individual in order to 
guide his spelling and writing of words 
(9). 

Psychology and Hs relationships to 
spellinp, {nsirucUon. 

Evidence that intellectual activity is a 
form of information processing Is also 
found in recent significant psychological 
researches which have important implica- 
tions for spelling instruction. These studies 
indicate that effective learning is in large 
part dependent upon how adequately basic 
Intellectual processes are structured (1). 

Intellectual development requires con- 
tinuous conceptual reorganization in which 
new information is related to concepts that 
already have been developed (3). How 
effectively individuals adapt their patterns 
of Intellectual behavior in the light of ad- 
ditional information is a function of the 
degree to which they have learned sys- 
tematically to solve various problems (4), 



Systematic orderings of Information are, in 
short, strategies for learning. 

Efficient learning strategies are workable 
rules for the processing of information (8). 
These strategies develop from: (1) con- 
tiguous experiences with similar kinds of 
information; (2) assimilating these expe- 
riences to form conceptualizations of the 
situation; (3) frequent opportunities to ap« 
ply these conceptualizations to the solving 
of problems; and (4) opportunities to use 
them in a variety of learning situations 
(15). 

Jean Piaget's basic studies of the devel- 
opment of children's intellectual abilities 
further indicate the significant role that 
multlsensory learning plays in conceptual 
development (7). These investigations, 
which have considerable neurophysiology 
ical support, indicate that frequent and 
early multisensory experiences are neces* 
sary if subsequent Intellectual abilities are 
to be developed 

Complex, abstract understandings require 
a great deal of previous concrete, multi- 
sensory learning. Similarly, In the develop- 
ment of children's spelling abilities, expe- 
riences should proceed from the concrete 
to the abstract-from Initial multisensory 
experiences with the sounds, sights, and 
feeling of words as they are spoken and 
written, toward the development of con- 
ceptual strategies for the study and the 
writing of words. 

Summary and tmpUcations. 

Available evidence from lingiu'stic stud- 
ies of the orthography, from neurophys- 
iological research, and from psychological 
investigations, suggests a rather drastic 
revision of current instructional practices 
in the teaching of spelling. Because there 
is ample linguistic evidence to support. the 
position that oral language is primal to 
written language and that the written code 
is in large part a reflection of the oral 
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code, It becomes clear that aural-oral abil- 
ities have the highest priority In the spell- 
ing process. The development of these 
abilities suggests that Initial spelling in. 
struction might emphasize children's anal- 
ysis of the written code in relation to their 
previously established phonemic habits. In 
accompaniment with the development of 
strategies of an aural-oral analysis of words 
to be spelled, there might also be devel- 
oped important strategies in recognizing 
basic visual patterns among words so that 
children can recognize how words ^ook*' 
after they have written them, as well as 
calling attention to the way these words 
"feel" as they are being written. In com- 
bination, these multisensory experiences es- 
tablish a neural reservoir that permits the 
pupil to develop efifectlve strategies for 
learning how to spell. 

Furthermore, the lines of evidence that 
have been presented here suggest that the 
encoding process of spelling possibly can 
be learned more readily when children are 
given the opportunity to discover for them- 
selves that basic structural properties un- 
derlie the spellings of many words. Further, 
children should be given numerous op- 
portunities to apply this knowledge in 
their writing. The introduction of this kind 
of instructional program into the spelling 
curriculum should reduce considerably the 
necessity to treat each spelling word as a 
separate learning act in which "excessive 
overleaming" Is required if the words that 
are learned by memorization are not soon 
to be forgotten. Obviously, these implica- 
tions for the spelling curriculum and in- 
struction are in need of extensive field 
testing. 

Clearly, however, all children will not 
be able to take full advantage of multi- 
sensory experiences in learning to spell, 
particularly those children who are phys- 
iologically limited in one or more of the 
sensory mechanisms. Th?se pupils need to 



be helped to develop strategies for spelling 
that are based upon those sensory mode$ 
which are readily available to them. 

The oral foundation upon which the 
American-English orthography rests indi- 
cates the need for children to develop 
effective aural-oral abilities if they are to 
take advantage of the consistency with 
which the orthography approximates the 
oral code. Sequential training in helping 
children to listen for phonemes In relation 
to their placement in words, to the way in 
which they are enunciated, and to the basic 
regularity with which they are represented 
by graphemes In writing creates a basis for 
effective spelling power. 

The spelling act is much like playing a 
game of golf. Both acts require the avail- 
ability of certain basic equipment. For 
spelling, the individual needs the funda* 
mental sensory modes of hearing, sight, and 
touch. For golf, the player needs woods, 
irons, and a putter. 

Imagine, then, that a player sets out to 
play a round of golf having available to 
him only a putter for making all the shots 
he will have to attempt. It is unlikely that 
his final score will be the best that he 
might attain had he been able to use ad- 
ditional equipment designed expressly for 
accomplishing certain shots. Such a player 
is severely handicapped. In order to play 
the game of golf with proficiency, an in* 
dividual should have access to many kinds 
of equipment and know how and when to 
use them. Furthermore, having a good un- 
derstanding of the terrain of the course 
upon which he plays and knowing which 
clubs can best be used for such a tenaln 
helps him to avoid unnecessary shots. 

The act of spelling is similarly demand- 
ing of its "players.** But the penalties for 
poor spelling are more severe than are 
those for poor golfing. Our culture places 
high value on proficient spelling ability. 
Yet, much spelling instruction has hand!* 



42 Handwriting 

capped pupils by forcing them to "play the 
game'' without helping them to develop 
skills in the use of all the sensory equips 
ment available to them. In addition, chil- 
dren often have not been helped to map 
out the terrain of the orthography, its 
structure, so that they will know when to 
use sensory equipment most effectively. 
The act of spelling requires basic abilities 
and effective strategies. 

Emerging insights into the learning proc- 
esses generally, and into the spelling act 
particularly^ in combination with available 
knowledge of the structure of the American- 
English orthography, indicate that funda- 
mental revisions should be made and tested 
in both the content and the instructional 
practices of spelling programs. 
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[Edito/^ Note: The following article states 
the o\>eraU design for the research approach 
on spelling improvement reported in this 
series of five articles on spelling. The first 
article in this series (Hodges and Rudorf) 
reported the research phases on phoneme^ 
grapheme correspondences completed in 
December^ 1964. Other phases of the 
overall research design herein discussed are 
either under u>ay or are being planr^d for 
extensive field testing.] 

The spelling program in schools is cur- 
rently facing a transformation similar to 
course content improvement in the other 
strands of the curriculum. In mathematics, 
the sciences> the foreign languages, the 
social sciences and history, and in other 
aspects of the language arts program, there 
are powerful movements to root school con- 
tent and instruction in the fertile soils of the 
scholarly disciplines in the humanities and 
the sciences* The several national task 
forces at work during this decade have 
already deeply affected the selection of 
content and the teaching-learning strategies 
in the pre-collegiate years. * 

Paul R. Hanna Is the Le« L. }ackj Professor of 
Child Education at SUnford University* Mrs. Jean 
S. Hanna is a writer and a former teacher. 
Elementary English, XXXXII (November 1905), 

753-759. 



Two important fields arc furnishing most 
promising nutrients for this reform of the 
spelling program; (1) the discipline of lin* 
guistics; and (2) {he medical sciences 
within which are a particular few fields of 
study that contribute to improved learning 
theory* 

We propose to suggest how these two 
sources (linguistics and psydiology) might 
furnish insights and cues for the teaching 
and learning of spellings the application of 
which logically would contribute to reforms 
in the spelling coiuse of study. This article 
will discuss five aspects of the spelling 
program: 

# selecting the more fndtful spelling 
generalizations to be drawD from the 
structure and processes of linguistic 
studies; 

• programing the spelling sequence 
from beginning primary through upper 
school grades; 

♦ selecting words for spelling instruction; 

# constructing teachhig-Iearnlng strate- 
gies consistent with linguistic and psy- 
chological principles; 

• mutually reinforcing the related but 
opposite skills of spelling and reading. 
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Selecting {mportatit spelling insights and 
cuei from Ungutstics. 

We believe the most important insight 
from linguistics Is the fact that our Ameri- 
can-English language is primarily an aural- 
Oral system of communication. The child of 
beginning school age has previously mas- 
tered* a set of speech habits throu^ which 
most of lifers activities are conducted. The 
school should help the child discover the 
relative "simplicity" of our language's sound 
system (phonemes with which his spoken 
words are constructed). 

Next, the pupil should be helped to dis- 
cover that it is useful and possible to make 
graphic marks on paper (letters which we 
call graphemes) to represent each of tfie 
phonemes he hears and says— that it is 
desirable to encode what he says with com- 
binations of graphemes (whole written 
words) so that he and/or others may later 
decode these marks and understand what 
the writer originally intended to convey. 
The pupil r.eeds to develop the simple and 
elemental no don that the spoken language 
is basic and original; the written language, 
secondary and derived. 

The modem spelling program thus builds 
on these two primal discoveries to be made 
by each pupU. But these insights are only 
the beginning. The pupil must go on to dis- 
cover and generalize the more complex sets 
of phoneme-grapheme correspondences 
that are peculiar to our American-English 
language. 

The problem for the curriculum maker is 
that of selecting from among the several 



* It must be acknowledged that few if any children 
have "mastered** an acceptable aural-orat speech 
behavior if the standards of the cultured adult 
are the reference point. But few will deny that 
the basic habits of speech are present in the child 
beginning school. To the extent that speech pat- 
terns are subject to modification, die school has a 
continuing obligation to guide and encourage the 
child in improving his speaking skills. 



hundred rules identified by Hodges and 
Rudorf those that are sufiSdently important 
in spelling the corpus of the average Indi- 
vidual's speaking vocabulary to warrant 
time and effort in the spelling program. 
The statistical evidence generated by the 
research undertaken at Stanford Univer- 
sity gives us a priority ranking among those 
phonological generalizations of position 
and stress that will predict die spelling of 
phonemes at a level of about 84!8 accuracy* 
When environmental factors are added to 
those of phoneme position and stress, the 
accuracy increases by several percentage 
points to 89.6iS. 

We know further that 8 out of the 52 
phonemes In the language, according to the 
phonetnicization used in the Stanford re- 
search prefect, are those that cause a large 
majority of the problems in spelling and 
should therefore receive more teaching- 
learning time and attention than tho$o that 
are relatively free of difficult choices among 
the graphemlc options. When these I 
phonemes are considered separately in the 
statistical analysis, the percentage of pre- 
dictability of tiie remaining 44 from pho- 
nological factors rises to over 9135. Thus are 
left 0% of the phoneme-grapheme corre* 
spondences in the selected vocabulary that 
remain spelling problems beyond analysis 
at the phonological level. 

The reader is cautioned, however, from 
drawing a false conclusion that we conterul 
that whole words can he spelled with a cor- 
respondingly high predictability. 

Those relatively few words in the 17,000-f 
selected vocabulary of the project that have 
no phonological or morphological cues for 
spelling must be learned the hard way^ 
from the first letter to the last, by drlU, 
pure visual and haptlcal repetition, until 
the cell assemblies of the brain are well 
established. 

What we are saying In essence is that 
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there is how available statistical evidence 
of tihe predictability of the ways phonemes 
mre spelled in standard American-English. 
This evidence now becomes an important 
guide to the choice of those principles that 
yield the greatest predictability and there- 
fore a/e of greatest utility in the spelling 
program. Careful analysis of the structure 
of our Orthography makes it possible and 
desirable to design a spelling program that 
will aid the pupil to examine these pho* 
neme-to-grapheme correspondences and in- 
duce lilies that will elevate the task of 
spelling to one of rational behavior in con- 
trast to possibly less effective rote memor- 
ization. 

Ptogramtng a spelling curriculum. 

First grade is none too early to expect 
children to make initial examination of the 
code by which they carry on inlercommuni- 
oalion. The average child enters first grade 
with an understanding and speaking vo- 
cabulary of from 5,000 to 10,000 words. 
If his communication were to be confined 
to aural-oral (listening-speaking), he would 
develop his communicative facility by imi- 
tating the speech he bears from his family 
and friends, his teachers, his peers, and 
the radio and television programs to which 
he listens* 

But a literate person needs also to com- 
mimicate by writing. Just as the Infants 
first speaking syllables are sounds most 
easily enimclated, so the first writing ef- 
forts should be based on those graphemes 
that most regularly r^^present the phonemes 
of his language. The first-grade spelling 
program ought, if the above speech phe- 
nomena are applied to writing, to start with 
a presentation of the beginning and ending 
consormnt sounds, and the ''short** vowel 
sounds, both regularly exemplified in ap- 
propriate monosyllabic words in his oral 
vocabulary. Communication needs, of 
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course, do not always fit such patterns for 
determining the presentation of sounds. 
The pupil should also be taught to form 
carefully the upper and lower case alpha- 
betical letters that represent the phonemes 
he is learning to identify in words. 

Once a child has acquired a measure of 
confidence in his ability to select and write 
the appropriate grapheme for the sound he 
says and hears, he may be introduced to 
somewhat more challenging correspond- 
ences such as: (1) single sounds spelled 
with two different letters; (2) consonant 
beginning and ending blends; and (3) other 
correspondences of increasing complexity. 

The second-grade spelling program 
ought to begin the presentation of the es- 
sence of a spelling curriculum: the dis- 
covery by the pupil of rules and generali- 
zations which help explain both consist- 
encies and peculiarities of phoneme-graph- 
eme behavior as illustrated In various spell- 
ings of "long** vowel sounds; formation of 
plurals and third person singular; irregular 
spellings of ^'short" vowel sounds; and the 
beginning concept of syllabication. Further, 
the second-grade pupil should, be Intror 
duced to the importance of alphabetical 
order and its value In relation to diction- 
ary usage. 

The spelling program In subsequent 
grades would continue to expand the pu- 
pil's knowledge of the orthography of his 
language and be concerned with increasing 
emphasis upon examination of factors that 
Influence the correct choice of graphemic 
representation in Increasingly complicated 
words. Both phonological and morpholog- 
ical bases for mastery of phoneme-grapheme 
correspondences will become part of his 
program of study as he becomes more 
sophisticated In his analysis of the relation- 
ships between spoken and written Ameri- 
can-English. 

The overall spelling program should pro- 
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vide material suitable for Initiating pupil* 
discovery and application of important and 
helpful generalizations, and should offer 
Suggestions to the teacher who has response 
ibility for guiding and encouraging the 
pupil in his efforts to build spelling power. 

The instructional area most neglected in 
the spelling programs is that of pupU-dts- 
covery of the behavior of phoneme- 
grapheme correspondences in his language 
and the rules and generalizations upon 
which the orthography is based. The induc- 
tive approach should be given the impor- 
tance it deserves^ and the teacher, rather 
than initiating the rule or principle to 
be learned, should encourage the pupil 
to extract it from dose examination of 
words which illustrate the generalization 
being presented in a particular lesson. 

How should one plan a lesson to take full 
advantage of the best teaching*Ieaming 
strategies? The lesson might be divided 
into five parts, as follows: 

1. Litrodudng the particular phon^e- 
grapheme correspondence to be studied. 

a. Identifying a picture symbol of a 
word containing these correspond* 
ences. 

b. Listening to the sounds in the name 
of the picture symbol. 

c. Observing the graphemes used to 
represent those sounds. 

2. Study^g a list of word^i whose ortho- 
graphic representations contain the cor- 
respondence being studied. 

a. Observing the regularities as well 
as the irregularities of the orthog- 
raphy in these words. 

b. Discovering a principle or generali- 
zation applicable to the correspond- 
ence being studied in the lesson 
(e.g., when the long a sound comes 
kist In a word, it is usually spelled 
ay). 



0. Preliminary testing of the pupil's grasp 
of the principle being taught and his 
ability to apply it to a specific list of 
study words* 

4. Enlarging and increasing the pupU'^. 
spelling vocabulary by means of enrich- 
ment exercises appropriate to the lesson. 

5» Testing the pupil's mastery of both 
principles and word list presented in 
the lesson. 

Selecting words for spelling Instruction, 

The selection of a vocabulary for a 
modem spelling curriculum should not be 
primarily a casual compilation of words 
considered Important in children's writing, 
or a basal list drawn from adult usage. 
IVue, children must learn to spell the words 
they need to write, and there must be a 
selection of words which are appropriate 
representations of the particular phoneme- 
grapheme correspondences being taught in 
a lesson. But the spelling word vocabulary 
should not be considered the most impor- 
tant component of a spelling program. Ar* 
ranging a predetermined basal list of 
words in phonemlc-graphemlc categories 
as an aid to building spelling power was an 
important initial step in modernizing the 
spelling program. 

Where, then, does one start to build a 
modem spelling vocabulary? We ought to 
begin with a linguistic analysis of American- 
English, select tbose conespondences we 
wish to present for study, and then prepare 
a group of study words that illustrate the 
principle, generalization, or conespond- 
ences being taught. To select a list of 
^important'' words first Is to elevate the 
word Ust to a position of more Importance 
than it deserves. While it is interesting and 
useful to know which words most children 
are likely to write in a given grade in 
school, we must beware lest such a list be 
responsible for limiting a child's si»6lling 
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vocftbukry to those words children sup- 
posedly need to write. Spelling is not only 
d process of mastering the orthography 
the spoken vocabulary a child possesses at 
a certain age; it is at the same time an exer- 
cise for continuously expanding both his 
speaking and his writing vocabularies. His 
"creativity*' In composition should be in 
direct ratio to his command of a rich and 
(for him) mature vocabulary. 

Today, thanks to the interest of linguists 
and to the research potentialities of com- 
puter technology, we are able to enlarge 
and deepen the scope of our spelling pro- 
grams. We can expect children to be able 
to spell, in the elementary grades, a vocab- 
ulary of not 3,000 words but from 6,000 to 
12,000 or more depending upon the size of 
his usable oral vocabulary. We anticipate 
that by building into the child the analytic 
power that comes from a knowledge of the 
structure of the American-English orthog- 
raphy, there will be almost no limit to the 
eventiKil size of his spelling vocabulary- 
except the size of his aural-oral vocabulary 
itself. 

To attempt to accomplish such an am- 
bitious program on the basis of **each 
word a separate learning," would be folly; 
relatively few people are hkely to possess 
that kind of total visual and haptical recall. 
A truly effective and practical spelling 
program must make use of the resources of 
linguistic analysis noade available by the 
latest research pro}ects. 

Constructing teochtng-kaming strategies. 

Learning to write word* correctly is a 
complicated operatidn that requires the use 
of three of the five senses: hearing, feeling, 
and seeing. These three senses, together 
with the act of speaking and the process of 
reasoning, constitute the resources by 
which one develops strategies of learning to 



enable him to communicate through the 
written word. 

People do not all leam"* in precisely the 
same way. Some may be essentially visually 
minded, some haptically minded, and some 
aural-oral minded. But no one dominant 
sensorimotor accomplishment should ex* 
elude the use of the others. The visual 
approach reinforces the sense of hearing 
and is not only useful but even essential as 
an Image-fixer of those correspondences 
whose behavior cannot be explained by any 
rule, generalization, or pattern. The hap- 
tical approach provides fiu^her reinforce- 
ment via the tactile (sense of touch) and 
kinesthetic (complete motor response in 
arm, hand, and fingers). The teacher should 
encourage the pupils to take full advantage 
of all the sensorimotor equipment they 
have available and bring it to bear on 
analysis and study of their spelling words. 
It is the programmer's responsibility to 
provide within the spelling lessons, materi- 
als and exercises which utilize the aural- 
oral, the visual, and the haptical ap- 
proaches to spelling. 

Equally Important with and supportive 
of the neural-physical resources employed 
by the pupil to encode his language are the 
analytic processes by means of which he is 
able to discover characteristics of ortho- 
graphic behavior. Both phonological factors 
(position, stress, environment) andmoipho- 
logical factors (compounding, aB3xi.tlons, 
and word "families") will become Increas- 
ingly important in his study as the pupil 
matures and acquires greater sophistication 
in his attack upon spelling problems. The 
teacher must lead the child In a pattern of 
development which proceeds step by step 
from awareness of the sounds in the spoken 
word and their graphemlc representation to 
the filling In of the interstices of the alpha« 
betical system of orthography. The spelUng 
programmers must build on aiid on untfl 
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the pupil has acquired suflBdent command 
of the structure of his language to be able 
to continue on his own initiative. 

A discussion of teaching-learning strat- 
egies is incomplete without some reference 
to regional dialects and their relation to 
spelling problems. American-English is a 
living, changing^ and expanding commu- 
nication medium, and we must face three 
facts: 1) there is no longer one single ac- 
ceptable pronunciation for a given word; 
2) the orthography very often does not con- 
form to the speech habits of large numbers 
of cultivated people; and 3) there is little 
likelihood that American-English orthog- 
raphy will be altered to conform to each 
iierw change in pronunciation. 

While the teacher has a responsibility to 
{MTOvlde for his pupils a standard of accept- 
able pronunciation of a word, he does not 
have the prerogative of Insisting that they 
change their (acceptable) pronunciation to 
conform to that which the teacher presumes 
to be standard in American^English. 

The teacher ought to be aware tiiat pro* 
nouncing words (for spelling purposes) as 
nearly as possible in conformity to the 
orthography may be a great aid to Vhe pupil 
in his effort to relate phoneme to grapheme. 
But he will be fighting a losing battle if he 
attempts to Insist that the pupil carry over 
his oral precision In writing words to speah 
Ing words. 

The present-day tendency to slur and 
abbreviate oral language places an extra 
burden on the teacher to help the pupil 
differentiate between oral and written conv* 
munlcation. Orthography is like the law of 
the land; as long as it exists, it must be ob- 
served. We can hardly teach or expect the 
pupil to write exactly what he says in such 
slovenly speech as: Aintcha gonna eacher 
canny? 

Unless and tmtil the orthography 
dianges to correspond with changes In the 



sounds of the oral code, the teacher must 
help the pupils bridge the gap between oral 
and written speech, using whatever strate- 
gies are most effective. 

Mutually reinforcing skills of spelling and 
reading. 

Although It is generally assumed that 
good readers tend to be good spellers, the 
acts of reading and spelling have important 
differences that must be carefully con- 
sidered in determining the best teaching 
approach to each. In unlocking a strange 
word in his reading, the reader does not 
ordinarily have to sound out the entire 
word or, perhaps, any portion of it. He can 
use the context of tfie sentence in which 
the word appears as a powerful clue to 
identifying the word. Frequently, the con- 
text plus a sound association for just the be- 
ginning letter or blend will suggest the 
word. Example: I will p - - - - tfce chair red. 

Spelling, on the other hand, requires a 
thorough job of word analysis. The context 
in which a pupil wishes to write a word 
will give him little help with its spelling. He 
must write the correct letters to represent 
the sounds in the spoken word and he must 
write these in a left to right sequence that 
corresponds to the same sequence in which 
the phonemes in the spoken word are 
uttered Spelling requires a considerable 
musotilar response. A person spelling a 
word must write letters to stand for sounds 
which he hears In his mind The good 
speller is one whose response mechanism 
to such mental sound stimuU has become 
almost an automatic one. 

It is important to remember also that the 
act ci speUing involves going from sound 
to letter (encoding), not from letter to 
sound (decoding) as in reading. In spelling, 
the child begins with sounds he hears and 
says. He translates these sounds Into the 
letters he has learned are approprkte 
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gtaphemio representatiotis. These letters, 
Nvritten In correct order, spell words that 
convey the writer's thoughts. 

Once the child has acquired a measure of 
confidence in his ability to encode (spell) 
his language, the act of reading (decoding) 
should be far less mysterious, frustrating, 
and time consuming tfian It appears to be 
under current indefinite language arts pro- 
grams. The normal progression from listen- 
ing to reading would appear to be most 
productively achieved by piursuing the 
following course: 

1. Becoming aware of the existence of 
sounds. 

2. Imitating vocal sounds. 

3. Recognizing sounds as basic compo* 
nents of words. 

4. Ck>mblning sounds in recognizable 
words, 

6. Discovering that letters may be used 
to record words. 

6. Writing words he hears and says. 

7. Reading words he and others have 
written. 

Emphasis on step seven before a minimal 
mastery of or even an acquaintance with 
steps five and six would appear to the au- 
thors to be an unnecessaiy hardship in the 
child's effort to master all interrelated 



aspects of a complete communications sys- 
tem. 

In summary 

A modem spelling program is possible 
today as a result of new research into lin- 
guistics and into teaohing-leaming theories. 
Such a modem spelling program will 
1 ) start from the child's possession of a large 
aural-oral vocabulary; 2) teach hJm how to 
break these words into component sounds; 
3) lead him to discover the correspondences 
between the phonemes and the alphabet- 
ical letters that have come to represent 
these sounds in standard American-English 
spelling; 4) help him discover the influence 
that position, stress, and context have In the 
choice of a particular grapheme from 
among the several options; 5) guide him to 
go beyond the phonological analysis to 
examine the morphological elements such 
as compounding, affixation, or word faml- 
lies; 6) teach hhn how to use all his sensori- 
motor equipment of ear-voice-eye-hand to 
reinforce each other in fixing the standard 
spelling in his neural system; and 7) help 
him to build a spelling power that should 
make possible a writing vocabulary ''un- 
limited" or limited only by the size of his 
spoken vocabulary. 
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WhaHsspeUingabaUy? 

In the final analysis, of course, spelling 
ability may be defined as the ability to spell 
those specific words needed for written 
communication. This definition has the ad* 
vantaj^e of simplicity, clarity, and economy, 
and Illustrates the principle of writing 
needs. It suggests, howeven nothing about 
what we can do to .strengthen this ability 
nor *^oes it say anything about what factors 
underlie the ability. We can, to be sure, 
using this definition, measure the present 
state of ability of a child to spell specific 
words. We can also use this definition as a 
critftrion to measure growth ip spelling 
ability: if a child upon his first testing can 
spell X number of words; and if, after a 
given period of study and/or instruction, 
he can then spell x + y number of words, 
we can assume an increase in spelling abil- 
ity commensurate with y. But using only 
Such a limited criterion we have no \vay of 
knowing what brought about this Increase 
(or conceivably, decrease) of x; we have 
no way of determining whether y is ad* 
equate; nor can we make any predictions 
about possible future increase using similar 
or other methods. These questions offer 
fruitful fields for educational research. An 
examination of the literature suggests that 
the above definition of spelling ability un- 
derlies most, if not all, of the present Stan* 
dardlzed scales and achievement tests re- 

Dr. Rudorf is an Asji$fant Professor of E<!ucatlon 
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lating to spelling. 

Were this article merely to review the 
tests and scales that exist for measuring 
spelling ability it would be a woric <^ 
supererogation. This task has teen ad* 
mlrably done by other authors in several 
sources: Hom*s article on ''Spelling* in the 
1960 EncyclopedUi of Educational Re- 
search^ is an extremely thorough and de- 
tailed coverage of the field; Greene and 
Petty give an excellent summary of meas- 
.urement of spelling ability in their text- 
book,* The reader may also refer to Euros* 
Mental Measurements Yearbook, both the 
foiurth and fifth editions, wher«^ Individual 
spelling tests and scales are described and 
reviewed. Of those listed therein, only the 
Lincoln Diagnostic Spelling Test and the 
Cates-Russell Spelling Diagnostic Test at- 
tempt to measure factors underlying spell- 
ing ability as discussed in this article. The 
limitations of these two tests are adequatdy 
discussed in this artide. 

It is suggested, however, that the existing 
tests and scales for measurement of spelling 
ability may not adequately reflect the new* 
er insights from research in linguistics and 
from psydhology that have been presented 
earlier In this bulletin. As a somewhat dif* 
ferent point of departure, a new definition 
of spelling ability is proposed whtdi re- 

^ Ernest Horn, "Spelling,- ttscydcpedia cf Educ<h 
tlorud Aeietffch, Walter S. Monroe (eo.). New 
York: Macmdlan. 1960. pp. 1^7*1264. 
* Harry A. Greene and Waltw Petty. Decdophg 
Language SkOU in the Etenmtof\f S{iu>ot, Bottom 
Altyn and Bacon, 1063. 
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quires an identification of the factors that 
underlie this ability and which is conso- 
nant with a new conception of the purposes 
of the spelling curriculum in the schools. 

Why measure spelling abtiUy? 

Horn cites four functions <rf spelling tests: 

a) to show individual differences in spell- 
Ins ability in the class and hence to tn- 
able the teacher to make proper adjust* 
ment to these differences; b) to show 
which words each pupil needs to study; 
c) to guide learning by depicting its suc- 
cesses and faihires; and d) to show what 
progress has been made during a term or 
year.* 

The hey purpose seems to be the second 
mentioned above: that a spelling te$t should 
"show whidi words each pupil needs to 
study.** This statement Is typical of the 
usual approach to the spelling problem. 
Greene and Petty state explicitly that *, . . 
the ability to spell one word Is distinct from 
the ability to spell others *^ In other words, 
eadi word requires a separate learning act 
and the purpose of the spelling lesson Is to 
present words (selected according to chil- 
dren's needs or interests) for memoriza^ 
tfon in a seHes of we^ly lessons. Success 
of a particular week's lesson is determined 
by the children's demonstrated knowledge 
or ability to spell those words which they 
have been given to learn for that week. This 
rationale (widely held today) determines 
the content of the spelling curriculum^ its 
methodology (the test-study method has 
been demonstrated by research to be most 
effective for memorizing a specific word 
list), and evaluation— according to the 
traditional approach^ 

But when Greene and Petty state that 
"the ability to spell one word is distinct 
from the ability to spell another** they cer- 

*Hofii, op. cH, 

^Creene and Petty^ op. dt 
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talnly do not mean that the ability to spell 
hate is unrelated to the ability to spell mate* 
Or that the ability to spell natUm Is distinct 
from the ability to spell national. Or that 
learning to spell photograph provides no 
ability which can transfer to the spelling 
of phonograph. It would seem more reason* 
able that learning to spell each woM In the 
foregoing examples may well require a dif* 
ferent consteUation of factors underlying 
spelling ability, but these cv^nsteUations are 
certainly very closely related, and the teim 
"distinct'* used to describe them might be 
misleading. 

Hie crucial problem then, in measure^ 
ment of spelling ability, is the identification 
of the factors that underlie this ability. 
Horn recognized this In his article on 
'^Spelling'' in the IdSO edition of the En- 
cyclopedia of Eduoaiional Research al- 
though this statement does not appear in 
the latest edition. In IdSO he made the 
perceptive remark that •It Is now com- 
^Kicaly recognised, however^ that the 
urement of spelling ability requires atten- 
tion to the basic factors that determine this 
ability/' 

Factors underlying spetting ability. 

Attempts to define the various factors 
underlying spelling ability date back at 
least half a century. One of the more recent 
(and one with tike best resear^ to sub- 
stantiate it) Is rep(Hted by Hunt, Hadsell, 
Hannuin, and Johnson. Th^ state: 

Previous workers in the field of spelling 
Instruction seem to have identified four 
factors, besides general intelligence, that 
affect the ability to spell En^h words. 
These factors are: 

The ability to spell words that are 
phonetic 

The ability to speU words that involve 
roots, prefixes, suffixes, and the rules 
for combining them 
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The ability to look at a word and repro- 
duce it later, and 
The ability to spell the demons • 

Readers of the previous three sections 
of this series will recognize the relationship 
of these four factors to the linguistic data 
presented and to the statements concern- 
ing the psychology of spelling made by 
Hodges. 

Linguistically, the first two of these 
factors represent the phonological and 
morphological components of the orthog- 
raphy that were Identified In the Stanford 
research project and presented in the model 
for the orthography. The last ability re- 
lates somewhat Imperfectly to the "word 
families'* category and to the syntactic level 
of the model. 

The third ability listed relates ^o the 
visual sensory input discussed by Hodges 
and later by the Hannas. The fact that 
Hunt, et. al relegate this ability to third 
position in their hierarchy is consonant with 
th^ position talcen by Hodttes that while a 
multi-sensory approach Is recommended, 
the aural-oral Is primary in developing 
spelling ability* 

Aaron has offered evidence to support 
the primacy of the phonological factors In 
learning to spell. He reports that 

The fact that spelling of phonetic syl- 
lables was the largest contributor to the 
estimate of the spelling of non-phonetic 
words as well as those which were phone- 
tic indicates that phonetic skills may be 
Important in the spelling of all types of 
words. . . . Another important predictor of 
spelling success was that of visual analysis 
of words. This latter test may be referred 
to as one of structural analysis. 

This study would lend support to those 



•Barbara Hunt, Alice Hadsell. Jen Hannum, and 
Harry Johnson, "The Elements of Socllinj? 
Ability.** Elementary Schod loumd 63 (March 
im) 342^9. 



who favor a varied approach to the teach* 
Ing of spelling.' 

Holmes offers furtl\er evidence to sup- 
port the importance of the aural-oral or 
phonological approach to the learning of 
spelling. He finds that 

Spelling ability at tl^ high school and 
university level depends to a large extent 
upon ability to handle phonetic associa- 
tions. For the educator^ the inference 
would seem to be that training in at least 
the listed elements of auditory Images 
might be a fruitful avenue by which to 
attack the problem of teaching spelling 
readiness, especially to remedial cases 
which have failed to learn by the usuat 
word-form method of teaching.'' (Italics 
added.) 

Holmes offers as a hypothesis rising out of 
his study the suggestion that "auditory 
images play a greater role In determining 
spelling ability at the elementary school 
level than they do at either high school 
or university level" 

David Russell, In an early study, found 
that 

On the pronunciation test a reliably 
higher percentage of the normal group 
were good at blending and anaTy2ed 
words by syllables than did the retarded 
group. . , . Ability to blend word parts 
and to syllabicate seems to be positively 
associated with spelbng,* 

It Is not intended to give the impression 
that the evidence is all one-sided In favor 
of phonological factors as the prime de- ; 



'I. E. Aaron. "The Relationship of Selected Meas- 
ures to Spelling Achievement at the Fourth and 
Eighth Grade Levels," Journal of Educational Re* 
search, 53 ( December, 1959), 138-143. 
'Jack A. Holmes, "A Substrata Analysts of Spellini? 
Ability for Elements of Auditory Images,** Jourr\at 
of Etperimenta! Education, &2 {June, 1954), 329- 
349. 

•David Russell, Characteristics of Good and Poor 
Spelters, p. 81. (Teachers College, Columbia Uni- 
versity Contributions to Education, No. 72t) 
New York: Bureau of Publications, TCCO, 1937, 
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termlnants of spelling ability. Were this 
the case the traditional spelling curriculum 
would not have developed along the lines 
stressing the visual approach and would 
not be based upon the assumption that 
eadi word must be treated as a separate 
learning act* Nevertheless there is a grow- 
ing body of evidence, as indicated by the 
authorities here cited, to support this newer 
position. The following appears to be a 
reasonable hypothesis and one that should 
be tested: If the phonological structure un- 
derlying the orthography were expressly 
taught in the schools (rather than Ignored 
or relegated to a secondary position as in 
the traditional curriculum), these abilities 
might well be strengthened In elementary 
school children and research would then 
even more strongly identify these abilities 
as of paramount importance in learning to 
spell. With pupils who have been taught to 
spell by relying almost exclusively upon 
visual methods it should not be surprising 
that their ability to use aural-oral cues has 
not been developed significantly. Yet the 
studies cited above have identified phon- 
ological factors as important contributors to 
spelling ability. 

Summary 

We cannot, of course, measure directly 
the ability to spell; We can only observe and 
measure behavior and behavior change and 
from these observations infer ability to 
spell. For example, if one asks a child to 
spell a list of ten words and he spells seven 
of them according to the accepted spelling, 
we can say that he has the "ability* to spell 
70 percent of those ten words. Giving him 
the same ten words one week later* we find 
perhaps that he can spell nine of them cor- 
rectly. We can infer a 20 percent increase 
In ability to spell-fho^e ten words. But we 
really don't know this. Perhaps his spelling 
Is piire random. In some Instances, results 



that we obtained In this particular case 
could occur by chance— the probability is 
slight, of course, but It Is possible. It Is not 
so improbable that the correct spelling of 
the two words that gave him the 20 percent 
increase In "ability** was the result of 
chance. If all that we measure Is the ob- 
jective product, the assumption that conect 
spelling Is an indication or proof of ability 
to spell in any meaningful sense is ]ust that 
—an assumption. 

Let us, for a minute> consider an ideal 
language with an Ideal alphabetical orthog- 
raphy: one grapheme (letter) to represent 
each phoneme (unit of sound). Imagine 
that there are 40 phonemes In the language 
and there are also 40 graphemes. Each 
grapheme represents one and only one 
phoneme. What, in such a language, would 
constitute ability to spell? Quite obviously, 
knowledge of the phoneme-grapheme cor- 
respondences would enable anyone to spell 
any word in that language which he could 
pronounce or which he had heard pro- 
nounced distinctly enough so that he could 
discriminate tetween the unit sounds or 
phonemes which made up the word. There 
would thus be two factors underlying spell- 
ing ability in our hypothetical language: 
auditory discrimination and knowledge of 
phoneme-grapheme correspondences. 

American-English is not such an Ideal 
alphabetical language. It is, however, an 
alphabetical language. The Stanford re- 
search project in spelling has presented 
statistical evidence that the unit phoneme- 
grapheme correspondences can be pre- 
dicted upon phonological (sound) bases 
alone approximately 90 percent of the time. 
Using only phonological factors, a com- 
puter program was constructed which cor- 
rectly spelled approximately 50 percent of 
a 17,000 word corpus and spelled an addi- 
tional 36 percent with only one error. These 
phonological factors are, to be sure, more 
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complex than the simple phoneme-gra* 
phenoe correspondences of our previous 
Ideal language. The ability to use these fac- 
tors to predict graphemio options 90 per- 
cent of the time would require that the 
individual have a knowledge of the pho- 
nemes and a variety of graphemio options 
for each phonemej that he be able to rec- 
ognize syllables In spoken words and the 
position of a phoneme in the syllable; that 
he be able to dlfiferentlate between stressed 
(accented) and unstressed (unaccented) 
svllables; and finally that he be able to pre- 
dict the correct graphemio option for a 
^ven phoneme in some cases by under- 
standing limitations Imposed upon the^o 
options by the phoneme immediately pre- 
ceding or Immediately folknvlng. llris may 
sound complex and rather formidable, but 
the extent to which these factors can be de- 
vek)ped in children by specific instructional 
methods has been demonstrated to a point 
where we can proceed with a massive na- 
tionwide testing program. But all these fac- 
tors are phonological; that iS| they depend 
upon auditory stimuli alone. 

The evidence by Aaron, Kuiuic^, and 
Russell cited above, suggests that good 
spellers do in fact utilize many of these 
phonological cues in their spelling. It cer- 
tainly seems worth the effort to see how 
many of the other cues that have been 
Identified as bearing on correct phoneme- 
grapheme correspondences can be effi- 
ciently taught to school children. 

Iniplicatians for measurement of spelling 
abUUy. 

As suggested by Paul and Jean Hanna In 
the previous article, the Implications of 
the data from the Stanford research project 
are such that the prime objective of a 
spelling curriculum Is not the teaching of 
X number of specific words, but the teach- 
ing of the generalizations underlying the 



structure of the language and the relation- 
ship of this structure to the orthography. 
Quite obviously if this be the goal of the 
curriculum, then the abilities we are striv- 
ing to develop are something more rational 
and advanced than "the ability to spell 
specific words" 

Factors underlying spelling ability might 
>Yell be classlfi^ under the model pre- 
sented earlier: phonological factors, mor- 
phological factors, and syntactical factors. 

Specifically, the abilities we would then 
be trying to develop (and consequently to 
measure and evaluate) would Include: 

1. The ability to discriminate between 
the phonemes of the language. 

2. The abil/ty to identify graphemio op- 
tions of each of the phonemes. 

3. The ability to identify syllables In oral 
speech. 

4. The abibty to recognize stress when 
present. 

5. The ability to relate phonemes to their 
immediate environment. 

6. The ability to recognize morphemes 
(meaningnil units of phoneme com- 
binations} such as roots, affixes, and 
inflcctfctr. 

7. The ability to utilize certain principles 
of morphophonemics (how morphemes 
change In combination to form words; 
for example, the processes of assimila- 
tion and synthesis). 

8. The abiUw to relate meaning (as de- 
termined oy snytax) to spemcg (the 
homonym probfem ) . 

Thus a program o( spelling Instruction 
such as that envisaged by the authors o( 
this series of articles would require a re- 
definition of spelling ability^ and a con- 
sequent redevelopment of the tests and 
scales by which we measure this ability and 
the factors underiylng it and evaluate our 
progress in Instruction. There would/ dt 
course, then be a need for testing various 
instructional approaches as to their effec- 
tiveness in developing factors that really 
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make a difference to spelling ability. Ex- 
cellent beginnings in this area have been 
made by Hunt> ct al^ and the other re- 
searchers quoted in this manuscript. Much 
remains to be done, however, to develop 
adequate, easily used, and valid tests and 
scales to measure and evaluate spelling 
ability in a modern, Hngulstically-based, 
psychologically-sound spelling curriculum. 

Bibliography 

h Aaron, I. E., "The Relationship of Selected 
Measures to Spelling Achievement at the Fourth 
and EfRhth Grade Levels/' Journal of Educe- 

'Loc.dt 



SpEixmo Ability 55 

iiond Rmctch, 53 (December, 1959), 138< 
143. 

2. Greene, Harry A. and Walter Petty, Develop* 
inf^ Lanf^uace Skills in the Elementary School, 

3. Holmes, Jack A., "A Substrata Analysis of Spell- 
ing Ability for Etementi of Auditory Images/' 
Journal of Experimental Education, 22 (Jun^, 
1054), 329-349. 

4. Horij, Ernest, ''Spelling/' Encyclopedia of Edu^ 
cational Remrch, Walter S. Monroe, (ed.). 
NewYorkj MacmSllan, i960, pp. 1247-1264. 

5. Hunt, Barbara, Alice Hadsell, Jon Hannum, and 
Harry W. Johnson. "The Elements of Spelling 
Ability," Elementary School Joumat, 63 (March 
1963), 342-349. 

6. Russell David, Characierisiics of Cood and 
Poor Spellers, Teachers Gollege, Columbia 
University Contributions to Education, No. 
727). New York: Bureau of Publications, 
TCCU, 1937. 



Ei^C 



Paul R. Hanna, Jean S. Hanna, Sidkey R. BERCQtrntj 
RiCHABD E. Hodges, and E. Hugh Rudorf 



Needed Research i 



Early $petUng rete^irch 

During the past half century a great deal 
of human effort has been expended on re- 
search with the hope of improving the cur* 
rlculum and instruction in the school sub* 
ject of spelling. Some of the great names in 
American professional education — ^Thorn* 
dike, Horn, Gates, Dolch, Fitzgerald, 
McKee, Rinsland, Hildreth-have contrib- 
uted to the theory and practice in the field 
of spelling. For their contributions the pro* 
f ession of education is indebted. 

This earlier research, however, lacked ac- 
cess to three elements that distinguish to- 
day's spelling research: (1) the content and 
techniques of descriptive linguistics; (2) the 
benefits of computer-based data processing; 
and (3) the modem views of ''structured 
learning." 

During the first quarter of this century 
the field of descriptive linguistics was so 
undeveloped In this nation that it had little 
to offer to the school curriculum niaker. In 
the second quarter of this century, the lin- 
guistics field grew enormously, but its im- 
pact on the school curriculum is only now 
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beginning to be felt. Because of a lack of 
infusion of knowledge about the nature and 
linguistic structure of American-English in- 
to tho spelling program, much of the re- 
search on spelling doae during the first half 
century is incomplete insofar as linguistics 
is concerned. 

Further, for almost the last fifty years, the 
leaders of educational research have had to 
tabulate their data largely by hand or with 
little more than a de$k calculator to lighten 
the work. Today, the miracle of the elec- 
tronic computer, coupled with the sophisti- 
cation of a linguistically oriented program^ 
mer, makes possible studies that would 
have been highly Impractical a decade ago. 
Where once a hand analysis of simple 
sound-to-letter correspondences in 3,000 
words seemed a large task,^ present-day 
computers, given a program and several 
hours of nmning time, can analyze an en^ 
tire dictionary in many dimensions. As a re- 
sult, we now are able to study in depth and 
in quantity the multiple relationships 
among structural properties underlying the 
orthography of our language. 

Finally* beginning in the early 1940^s, 
modem theories of learning stressed the Im- 
portance of guiding the learner to ^'dis- 
cover** the structure of a discipline. In spell- 
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ihg thii^ means assisting the pupil to grasp 
the rules and techniques by which the pro- 
cess of encoding (writing the letters that 
stand (or the sounds of our spoken lan- 
guage) takes place. No longer need each 
Spelling word be taught as a separate and 
independent learning act.^ Current spelling 
theory suggests that once a child discovers 
the basic patterns of co: despondence and 
linguistic principles for encoding his speech, 
he can learn to spell almost as many words 
as ho uses in his spoken vocabulaty. 

Curreni $pelUng re$earch 

Today's approach to research in spelling 
thus has a new frame of reference (linguis* 
tics), has a new research tool (electronic 
data processing )| and is predicated on a 
learning theory that utilizes the plans and 
structures of a discipline as significant com* 
ponents of teaching and learning in that 
discipline. 

Several linguistics-based studies of ele* 
mentary school language arts are under 
way with financial support from private 
foundations and from the federal govern- 
ment One such study, sponsored by the 
Bureau of Cooperative Research of the 
USOE and carried out at Stanford Univer- 
sityi has studied a sample of 17»000 words 
selected to represent a variety of American- 
English spelling patterns. The words were 
subjected to a computer-based analysis that 
accurately describes the phoneme-to-graph- 
eme (sound-to-letter) matching under var- 
ious conditions of (1) position, and (2) 
stress. The computations derived from this 
analysis showed that individual phonemes 
are represented by predictable grapheme 
options more than 80 percent of the time 
when these two conditions of position and 
stress were taken into account. 

'Ruth C. Sinckland, The Contribution of Structur* 
al LlDgulstics to the Teaching of Readings Writing, 
and Grammar in the Eletnentaiy School,"* StJUiln 
of the School of Educatioi^, tr\dUina VrUversUy, 40 
<;anuaiy.ldd4),l^. 



A second phase of the Stanford Univer- 
sity project then directed a computer to 
spell from phonemic cues all 17,0(K) words 
in the selected sample on the basis of rules 
derived from the first analysis with the 
added factor of including the effects of sur- 
rounding phoneme-grapheme correspon- 
dences upon how particular phonemes are 
spelled in standard practice. The results t 
89.6 percent of the Individual phonemes in 
the sample were correctly spelled. How- 
cver» only 49 percent of the words in the 
sample were correctly spelled. 

On the basis of these studies, it is possible 
to conclude that the spelling of the pho- 
nemes of the American-English language is 
much more highly consistent than hereto- 
fore believed by spelling researchers. Fur- 
thermore, these results suggest that much 
of the spelling of American-English can be 
taught by developing the pupil's under- 
standing of the structural principles under- 
lying the orthography. 

But these promising first steps in research 
toward improving the spelling curriculum 
also underscore the need for more knowl- 
edge about the orthography itself and how 
it is learned and used. The availability of 
new analytical tools has opened up new 
vistas for future research of these aspects 
of the curriculum. There is now occurring a 
change in emphasis from concern with 
spelling methods to investigations into the 
linguistic backgrounds of spelling content, 
with the result that spelling curriculum and 
instruction is moving toward a more solid 
theoretical base. In a like manner, contem* 
porary theories emanating from research in 
neurology and psychology are beginning to 
give a better understanding of the structure 
and the processes of teaching-learning in 
spelling. This confrontation between scien« 
tific theory and educational practice can 
concunently be found throughout the lan- 
guage arts field. 

This linguistically based research to date 
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Is promising primarily in terms of the extent 
to which it has opened up such possibilities, 
although there are many shortcomings. To 
give some feeling for the range and nature 
of research that needs yet to be done, the 
remainder of this article will explore briefly 
some of the general concerns in each of 
four spelling areas: content, process, pro- 
grams, and performance. Some of the un- 
filled research needs In each area will be 
pointed out. 

The conient of $peUingt 
Un0uUiU analy$U 

We do not maintain that the research de- 
scribed above Is purely linguistic. Rather, 
we have adapted the concepts and oatego* 
ties on which linguistic research is based 
from the theories and studies of Greenberg,* 
Hall,^ and many others. Moreover, the rig- 
or and methodology of the science of lln^ 
gulstics suggest the patterns upon which 
further studies In spelling can be based. 

The general movement of research In the 
content of spelling programs is an expan- 
sion of all basic linguistic investigations: se- 
lecting word samples, devising appropriate 
methodology, and extracting relevant gen* 
erah'zations. The word sample must be ex- 
tended to validate previous findings and to 
come closer to the actual language ( speech ) 
behavior represented by Uie spelling act. 
Linguistic methodology should be extended 
to include concepts of word form, grammar, 
and hlstoiy of language so that spellings of 
more words In the sample can be explained 
on linguistic grounds. Finally, the masses of 
data obtained to date must be brought to- 
gether Into a more productive set of linguis- 
tic generalizations and with more e£Bcient 
means of demonstrating those generaliza- 
tions. 

'Joseph H. Cteenberg, Eisay$ in Unguisii€3, Chi- 
cago: Tho University oif Chicago Press, 
'Robert A. Hall, Jr., Sound and Spelling in English, 
PhdadelphlA: Chdton Co., IMl. 



Some of the unfilled needs which suggest 
research in the area of spelling content 
follow: 

Expansion of the sample 

• From the linguist's point of view, a fuller 
description of spelling patterns would re- 
sult from analyses based on different 
kinds of samples. For example, it could 
be argued that words selected from a dic- 
tionary list (representing a number of 
different words) presents a stylized view 
of the patterns while a sample based on 
running text (representing frequency of 
word usage) would be linguistically more 
accurate and exhaxistive. 

• The choice of phonemic code used In the 
Stanford project could be equated with 
other phonemic systems. Such a compar- 
ison might make the data available to 
larger numbers of researchers, partlcu- 
larly professional linguists who are inter- 
ested in an analysis of American-English 
orthography. 

• The phonemic system as it applies to 
spelling patterns should be the subject of 
cross-dialect studies to determine what 
differences in sound*to-letter correspon- 
dences are shown by social and geograph- 
ical variations In speech, and if such 
variations affect spelling-learning. 

• Recent Stanford spelling research is lim- 
ited to an analysis of three phonological 
features and how they influence graph- 
emic options. More extensive study of the 
phonological, motphological, and seman- 
tic Influences on the patterns of American- 
English spelling needs to b« undertaken. 

• Additional studies are needed for deter- 
mining the interrelationships among the 
above-named linguistic features and their 
relative effectiveness as predictors of 
standardized spellings. 

• A particularly fruitful study would deal 
wlA (he extended envfronments of sound- 
to-letter correspondences, categorizing 
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the types of phonemic and graphemfc 
syllables in which given spelling cor- 
respondences occur. 

• An analysis of the historical backgrounds 
of certain words might profitably be car- 
ried out. The purpose of such a study 
would be to describe the effects on Amer- 
ican-English spelling patterns of (1) reg- 
ular sound changes; (2) irregular sound 
and letter changes; (3) word bonowings 
(and their spellings); and (4) other his- 
torical features such as word coinages 
and foUc etymologies. 

Extension of linguistic generalizations 

• The masses of data obtained from the 
Stanford University project and from 
other research proposed In this article 
should be brought together to form the 
bases for relevant linguistic generaliza- 
tions about spelling. The generalizations 
thus produced could serve as guides to 
curriculum designers and teachers in 
their task of teaching pupils the patterns 
of American-English spelling. 

• There is a particular need for a system of 
categorizing and indexing important lin- 
guistic information about spelling for 
each word in the lexicon. Ii this way 
comparisons and groupings of words may 
be made on the basis of a linguistic de- 
scription of their spelling patterns. 

Research needs from neurology 
and psychology 

The data provided by the Stanford spell- 
ing research project have indicated impor- 
tant elements of current spelling programs, 
which are in ntjed of substantial revision. 
Not only the content of spelling programs- 
the generalizations about the nature of pho- 
neme-grapheme correspondences to be 
taught and learned and the order in which 
they are presented to pupils— but also the 
processes of learning to spell in light of re- 
vised c<H)tent need further examination. 



The findings of basic research Into the 
American-English orthography imply that 
curriculum planners need to concern them- 
selves not only with what is to be taught 
but ftou) it should be taught. 

If the assumption is conect that spelling 
is a matter of encoding the sounds of 
spoken language into the graphic symbols 
of written language, then aural-Oral cues to 
spelling are basic. Yet visual and haptlcal 
mechanisms are certainly involved in the 
act of encoding and in fact become domi- 
nant over the aural-oral approach when the 
word to be spelled has little identifiable re- 
lation to its phonological structure. 

More fundamental, however^ is the obser- 
vation that many individuals are not able to 
use all the multlsensory cues to spelling. 
This observation indicates the need for a 
substantial amount of seminal research into 
the neurological bases of learning in gen- 
eral and learning to spell in particular. Sev- 
eral such investigations are advisable: 

Sensorimotor acuity 

• Joint investigations by researchers In the 
medical sciences and in education are 
needed to determine the extent to which 
sensorimotor acuity Is related to the abil- 
ity to spell. Such studies would attempt 
to discover how deaf-mutes, aphasics, 
spastics, and the blind learn how to spell. 
Further studies should seek to determine 
the variations in multisensoiy "mixes'* In 
individual children's spelling perfor- 
mance that are attributable to their sen- 
sorimotor acuity. 

• A study of the variations in multlsensory 
learning as related to spelling should In- 
vestigate not only possible causes of poor 
spelling ability. Including such factors as 
neurological and physiological limita- 
tions, but particularly earlier stimulus 
deprivation. Such research should also In- 
vestigate the possible effects of preschool 
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training in multisensory experiences, on 
later spelling learning. 

♦ In addition, important insights into the 
developmental stages of children's learn- 
ing processes suggest that a careful study 
needs to be made of the relationship be- 
tween language-learning development 
and the school program for the teaching- 
learning of spelling. This relationship 
should be made explicit in order to obvi- 
ate the danger that spelling instruction 
will include teaching-learning strategies 
which are beyond or below neurological, 
physiological, and psychological capabil- 
ities of children at particular levels of 
maturation. 

Learning strategies 

♦ Studies of the correlations between find* 
ings concerning the structure of the 
American-English orthography and the- 
ories of the structure of learning might 
do much to assure that the design of 
spelling lessons agrees with the way 
pupils learn. 

♦ Equally necessary are comparative stud- 
ies of the relative merits of inductive and 
deductive methods for arriving at a 
knowledge of basic phoneme-grapheme 
generalizations needed to convert speech 
into writing. Such studies would help to 
determine the most efficient use of either 
method alone or both methods in alterna- 
tion in spelling programs. 

The spelling program t 
pari of the language arts 

There is no question that pupils ^vill need 
directed study in a carefully designed spell- 
ing program. Nevertheless, spelling cannot 
be considered as a skill in isolation from the 
totality of language learning. 

One way of viewing this skill is in rela- 
tion to the four vocabularies employed by a 
literate adult for listening, speaking, writ- 
ing, and reading. When the child enters 



school, however, he typically has only two 
of these: a listening (or understanding) vo- 
cabulary and a speaking vocabulary. The 
schooVs task is to build upon these two, and 
eventually place all four of the language 
arts skills at the child's command. From a 
linguistic point of view, spelling is the 
bridge between the speaking and the read- 
ing vocabularies, and it is on this basis that 
spelling relates to the language arts as a 
whole, 

A general need for research in the spell- 
ing program, then, is one of correlation and 
consolidation. There is need for developing 
programs In spelling instruction that reflect 
the backgrounds of linguistics and learning 
theory. Tliis, in tiim, implies the need for 
teachers knowledgeable in linguistics and 
learning—theory and materials with which 
to focus, direct, and carry out the spelling 
programs. There is equally a need to de- 
velop inter-relationsMps among all the areas 
of the language arts. The more specific sug- 
gestions that follow stress both the develop- 
ment of spelling programs and the relation- 
ship of spelling to the larger framework of 
the language arts. 

Relationships among the 
four language arts 

• A study of the most appropriate place of 
spelling in the language arts curriculum 
is needed to indicate how this ability can 
be related theoretically and in practice to 
the skills of writing and reading as taught 
from structured, linguistic premises. 

• The analysis of morphological influences 
on spelling patterns promises to be a use- 
ful approach to many words that display 
pho'ilogically irregular spellings. An aid 
to he ntegration of the language arts 
prograjf' may be found in the comparison 
between these morphological influences 
on spelling and the larger area of mor- 
phological study called ''grammar.'* 
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Encoding vs. decoding 

• Spelling is an encoding process In the use 
of language, while readiing is a decoding 
process. The two are interrelated, though 
not as inversions of each other. Two weJl- 
known linguists have already produced 
analyses of relatively small samples of 
American-English prose.^* A study of 
comparable scope to the Stanford project, 
but on tho basis of reading (grapheme-to 
-phoneme) relationships, is not yet avail- 
able. Such a study might be particularly 
productive. 

Teacher Preparation 

• The keystone of any good school program 
is the teacher who has thorough control 
of his subject-matter and instructional 
techniques. Because a linguistically ori- 
ented spelling program suggests the ad^ 
visability of sojne acquaintance with the 
formal discipline of linguistics, it is nec- 
essary to know through research what 
training and experience in this discipline 
will improve the performance of prospec- 
tive and practicing teachers. 

Program aids 

• The rapid development of educational 
aids and materials of all kinds makes it 
desirable to study the effects on a modem 
spelling program of all possible combina- 
tions of textbooks, teaching machines, 
computer-based learning centers, audio- 
visual aids, teacher-prepared materials, 
and teacher-directed instruction. 

Spelling performance: 
a guide for future development 
Research in spelling performance has ap- 

'Charles C. Pries, Linguistics and Beading. New 
York: Holt, Rlnehart, and Wimtcm, Inc., 1063. 265 
PP' 

'Charles F. HockeH, "Analysis of Spelling. 
Part Is Analysis of Graphic Mbnosyllables.** Ithaca, 
New York: Cornell University, Depiartment of Mod- 
em Languages, Jan., 1960. (Mimeographed). 
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peared in considerable quantity in the past, 
but as stated earlier, such studies lacked the 
information now available from recent re* 
scarcli and developments that arc linguistic, 
computational, and psychological in origin. 
As Carroll has indicated, earlier studies 
have overemphasized "the learning of vi- 
sual, printed stimuli.**' There is a need for 
basic information about spelling perfor* 
mance, both auditory and visual, so that 
methods may be compared and modifica- 
tions proposed on a firm basis. The studies 
suggested below are, we believe, represent- 
ative of the types of validation and even 
speculation that will develop from the cur- 
rent research at Stanford University. 

Vocabulartj measurement 

♦ A spelling program stressing the linguis- 
tic principles that account for basic 
sound-to-spelling relationships depends 
upon welt developed listening and speak- 
ing vocabularies of the primary school 
child. No accurate, exhaustive, and cur- 
rent descriptions of these two vocabu- 
laries for young children are available in 
published form. Prope* aesign of modem 
spelling programs and indeed programs 
for all the language arts will depend 
more and more heavily upon such mea- 
surements. 

• Research by Thomas Ilom^ and others 
indicates that the central core vocabulary 
of writers of American-English has re- 
mained quite constant over the past few 
years, despite the appearance of many 
new words in the language. A similar 
large scale study of the vocabulary needs 
of speakers is desirable so that the two 
vocabularies, speaking and writings may 

•John B. Carroll, 'Xingubtics and the Psychology 
of Language," Review of Educational Research, 34 
(April, 1964) 119-124. 

•Thomas D. Horn. "Extent and Mobility of Adult 
Writing Vocabularies,** unpublished ibstract of in 
address before the American Educational I^eseirdi 
Association, Atlantic City, N. J., IdM. 
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be compared and their joint influence on 
spelling performance may be measured. 

• Early research on word and sound fre- 
quencies by Godfrey Dewey'* has indi- 
cated that 19 sounds nnd 700 words ac- 
counted for 75 percent of a 100,000-word 
sample of running speech. These sounds 
and words might be compared with the 
findings of the Stanford University proj- 
ect to determine whether the most (in- 
sistently spelled sounds and words arc 
also the most common ones. 

• The current research in spelling at Stan- 
ford University was based upon a pho- 
nemic dialect characterized as middle 
class, "Mid-western American.*'^^ Accu- 
rate measurements of the effects of other 
dialect patterns upon the findings of the 
Stanford spelling research will indicate 
to what degree and in what manner a 
spelbng program ought to reflect the so- 
cial and geographical backgrouijds of the 
pupils. 

Comparison of meOiods 

• A comparison between existing spelling 
error lists^^ and linguistically defined pat- 
terns in the prthography may indicate 
ways In which a linguistic orientation 
would be useful in improving spelling 
performance* 

• An extensive, long-term trial of a linguis- 
tically-oriented spelling program in com- 
parison with the traditional program is 
needed to provide a longitudinal assess- 
ment of the relative worth of each. 

• Implied in the previous suggestions are 
numbers of other studies to be carried 

•Godfrey Dewey, Relative Frequency of English 
Speech Sounds, Cambridge: Harvard University 
Press, 1923, p. 133. 

^*John $. Kenyon, "A Guide to Pronunciation/* 
Webstei^t New International Dictionary of the Eng- 
tish Language. Second Edition. Pp. xxii-lxxx. New 
York: G. and C. Merriam Co., 1960. 
"Arthur Gates, A List of Spelling Difficulties in 
3816 V/ords. New York: Teachers College, Colum- 
bia University, 1937. 



out separately or as part of a large-scale 
experiment. These would include (1) an 
evaluation of the effccis of teaching the 
new approaches to spelling on perfor- 
mance in the otlu r language arts, partic- 
ularly on reading; (2) measuring the abil- 
ity of pupils taught ujider linguistic ap- 
proaches to spell traditional lists of 
"spelling demons"; and (3) a comparison 
of the types of errors pupils made when 
taught under new approaches and when 
taught by means of "standard** lists. 

Reorganization of orthography 

• Assuming that research into the patterns 
of American-English orthography pro* 
duces workable generalizations for spell- 
ing much of the language, a study is 
needed to determine the best strategies 
for regularizing the spelling of the re- 
mainder of words so that imaginable de- 
vices such as the voice-typewriter may 
become practical realities. 

# Another research effort might explore the 
possible pedagogical repercussions of a 
substantial commercial success for the 
voice-typewriter and other voice-re- 
sponse machines such as electronic com- 
puters. We might speculate particularly 
on how a v/ide use of such machines with 
modified spelling patterns would affect 
the **standard** spelling curriculum. 

It is obvious that the possible research 
problems suggested encompass a wide 
spectrum of possible investigations. We 
have by no means exhausted the list nor 
have we tried to be detailed in what we 
have suggested. Our objectives in this art- 
icle have been contrasts between most pre- 
vious spelling research and a linguistic- 
based approach to spelling, and to outline 
the major areas of promising research In 
(1) the linguistic descriptions of the orthog* 
raphy, (2) tlie neurological and psycholog- 
ical foundations of human learning, (3) the 
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spelling program In relation to the more ta- 
clxuive language arts curriculum, and (4) 
the measurement and evaluation of the new 
approaches to spelling which the Stanford 
research suggests. And finally, we suggest 
the possibility of studies and analyses of the 
American*English orthography that might 
spark new Interest In spelling reform. 
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The Generalization Controversy on 
Spelling Instruction 



An enduring and sometimes confusing 
controversy involving leading authorities 
in spelling continues today. Most school 
leaders atid teachers have been unaware 
of this prolonged debate and do not realize 
that the Issues of concern involve them most 
significantly/ Elementary school teachers 
and their classes have been bvolved in the 
debate insofar as their choice and use of 
spellers and particular methods of instruc- 
tion may be concerned. The purpose of 
this article is to clarify conflicting points 
of view and oflfer a critique of the problem. 

Very sbnply, the debate centers on (he 
question of whether competency in spelling 
can be obtained through a general use of 
spelling generalizations ( rules ) or not. Some 
authorities say that Elnglish-American lan- 
guage spelling forms are highly irregular 
and offer learners and their teachers only a 
confusing and contradictory mass resistant 
to any broad systematized set of spelling 
rules, For example, Horn (22) wrote: 'Tlie 
sound of long a (a) * • . was found 1,237 
times, with 601 exceptions to the commonest 
spelling; the sound of k was found 2,613 
times, with 932 exceptions; and the sound 
of « in sick, 3,848 times, with 1,278 excep- 
tions. One is hardly justified in calling 
spellings 'regular' or in teaching the com- 
monest spellings as principles or generaliza- 

Dr. Yc€ is an Assistant Professor of Curriculum and 
Instmctlon in tlie School of Education at tho Uni- 
versity of Texas, Austin. This is the ninth in a series 
of articles dealing with spelling and handwriting 
which Will he published Jolndy as a bulletin bv 
the National Cddfererice on Research in En^n 
and the Katfonai Council of Teachers of En^isL 
Etementcry Etigfc/i/ XXXXIH (February 1066), 
154-161. 



tions when the exceptions are numbered not 
merely by the score but by hundreds.** 
Therefore, spelling Instruction by this point 
of view becomes a gradual accumulation of 
necessary and practiced words, including 
the introduction of generalizations when- 
ever warranted by applied research evi- 
dence. 

The contrasting point of view by other 
authorities argues that there is greater 
phonetic regularity or sound-to-letter rela- 
tionship in spelling thath opponents claim 
and that spelling wolJd become more eflS- 
cient and easier by learning spelling rules 
to generate effective spelling ability. For 
example, according to Rudolf Plesch (7) 
In his well4aiowri publication of 1955, Why 
Johnny Catfi Read, "About 13 percent of 
all English words are partly irregular In 
their spelling. The other 87 percent follow 
fixed rules,** ttanna and Moore (17) wrote, 
**Words learned in splendid isolation are 
likely to remain in isolation with no relation 
to words of similar sound and construction 
. . * children should leam early the tech- 
niques which will enable them to proceed 
successfully in making letter-sound relation* 
ships^** In describing how various ap^ 
proaches to spelling should be balanced tn 
a modem spelling program, Hanna and 
Hanna (15) wrote: 



A phonetic analysis of words and an in* 
ductive study of the letter symbols used 
to spell the sounds in words provide a fttn 
base for the ^eUing program {italics the 
Nvriter^s]. This ne\v approach, coupled with 
a word-study plan which uses the visual and 
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the hand-ieamlng for reinforcement, gives 
us hope of a day when all our pupils can 
Ipell conecUy the words they need to write. 

W Will now review research findings 
and conclusions Ibr bdth sides 6( the debMo, 

M<me Of Limited Teaching of Spelling Rides 
One question in the debate has dealt 
with the ability of learners to apply spelling 
rules to their geneml spelling requirements. 
In 1012, Cook (6) found that out of seven 
spelling rules learned earlier by college and 
high school students, only one rule was of 
real value. That rule states that words 
ending In ie, such as lie/ change the ieioy 
before adding the suffix ing. Also in 1912, 
Turner (37) reported that results with a 
group of 16 pupils taught by the method 
of direct drill without reference to spelling 
rules Were superior to results obtain^^ from 
another group of 16 pupils taught with 
reference to spelling rules. The two groups 
were matched prior to the study of spelling 
rules. 

In 1930, Archer (3) reported negative 
transfer operating in pupils* (Sth and 7th 
grades) spelling of certain words; his find* 
ings showed that children generalized from 
experience with one type of words and 
misapplied th*^ generalization to other 
words, Archer, therefore, concluded a rule 
must be justified on its lack of ambiguity 
in application. 

In 1931, Sartorius (35) concluded from 
her study of generalization in spelling that 
''rules should be treated with caution until 
experimental evidence concerning their 
functional value is secured.** In 1932, Kijig 
(29) reported that tbe teaching of spelling 
rules appeared to be impractical, consider- 
ing tmsatisfactoty results in a study where 
a limited set of spelling rules were taught. 
King concluded that it would be very bard 
for children to learn to apply the many 
complicated rules that would be necessary 
for comprehensive spelling ability. Jackson 



(28) reported in 1953 that no statistically 
significant increase in spelling achievement 
was found in compaHson between classes 
receiving extra phonetic Instruction in spell* 
Ing and classes acting as controls. JacKson 
concluded that extra phonetio instruc- 
tion for the experimental classes was not 
worth the time spent in overlearning 
phonetio relationships. It may well be, how- 
ever, that Inefficient teaching methods made 
significant contributions to the failiue and 
hindered benefits from teaching generaliza- 
tions. 

A more specific concern has dealt with 
the ability to spell efiaciently, fe., without 
hindrance and a minimum of spelling 
errors. Hahn (11) found in 1960 that addi- 
tional teaching of phonics in reading to 
pupils in grades three through six produced 
no significant difference in spelling errors 
compared to results obtained from pupils 
in similar grades receiving "no phonics** 
Instruction. In 1964, Hahn (10) tested 
pupils in three schools in three separate 
school districts Irt Pennsylvania matched on 
socio-economlo background, teacher train- 
ing, and chlldren*s group IQ tests. Spelling 
instruction was varied in the three schools 
to test different methods of teacb'ng. Ac- 
cording to Hahn, , . pupils in School A 
had received much formal training in pho- 
nics for two years, while pupils in Schools 
B and 0 had received a normal [italics the 
writei^s] amount of such training as a part 
of their regular reading program. No spe- 
cial phonics work was done in spelling 
classes in any school.** According to the 
investigator, tbe results of the spelling tests 
for the three school districts showed that 
there was no statistical difference between 
the mean scores of phonics and ''normal'* 
groups. The phonics group scored lowest 
of all three districts on a spelling test made 
up of words that none of the pupils had 
studied and upon whose phonics training 
should have helped most if phonics training 
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has transfer validity. Since no special pho- 
nics training was provided In School A's 
spelling program and the phonics training 
was provided through the reading program, 
phonics training In spelling m^y have pro- 
vided more significant differences, 

Another area o( concern In the debate has 
been the nature of the language and logical 
assessments of available research fincSngs 
and the problems involved In spelling 
effectiveness, Ernest Horn, who for many 
years contributed much writing and re- 
search in this area, has consistently ex- 
pressed doubts that spelling rules based on 
sound-to-letter relationships can replace 
direct instruction of words. In 1919, he 
wrote; 



Most of the articles dealing vrith the sub- 
ject contain a pecuh'ar fallacy, namely^ that 
by discovering that words are eovered by a 
given rule, one may discover the efficiency 
of teaching that rule ; . "4 one must show 
. . . that a rule can be easily taughti that it 
will be remembered, and that It wUl func- 
tion in the stress of actual spelling. Evidence 
seems to cast a doubt 6^ all thrM of these 
assumptions. . , . (25) 

In 1954, Horn (23) found it possible to 
conclude that *'the limited success in at- 
tempts to teach pupils to learn and apply 
even a few spelling rules suggests that we 
should not be too optimlstlo about the 
piactlcability of teaching the more numer- 
ous and complicated ruJes or principles in 
phonetics." With greater finality, Horn (22) 
wrote in 1957 that, There seems no escape 
from the direct teaching of the large number 
of common words which do not conform 
In their spelling to any phonetic or ortho- 
graphic rule." Later in 1957, writing for 
the Encychpedia of Educational Research, 
Horn (21 ) listed the type oi evidence 
which he considered must be recognized 

j^l ;p<^ble li^^ to the benefits of 

i(j6|bhtog;i^^ 



L Over one- third of the words in A Pro- 
nouncing Dictionary of American Eng* 
lish have more than one acceptable 
pronunciation due to regional and cul- 
tivated differences. 

2. Many different speUinss can be given 
most sounds and even the most common 
spellings have numerous exceptions. 

3. A maiority of words contain silent letters, 
and about a sixth are spelled with double 
letters even though only one of the letters 
may be pronounced. 

4. Responses become uncertain when niore 
than one reasonable choice is available, 
such as for busu, honcr for honor*'' 

5. Unstressed syllables characterized by the 
schwa or short r sound are very hard 
to spell by sound. 

6. Any spelling rule, phonetic or ortho- 
graphical, can be used incorrt ; / as 
weU as correctly. 

7. Some spelling elements are fairly con- 
sistent, such as word positions and the 
adding of prefixes and suffixes. More 
adequate evidence is needed to realise 
the value of relating sounds to symbols, 
but It appears that such value should 
be utilixed as an aid to spelling rather 
than as a substitute for the direct study 
of these words.*V 

Hom*s view is not one-sided, however, 
as he demonstrates in his research pamphlet, 
Teaching Spelling: 

When dependable evidence is available . . . 
it is entirely possible that teaching sound- 
letter relationships will be regard^ as an 
essential part of the spelling program. . . . 
Even though the evidence is meager on some 
Important matters, it Seems to justffy con- 
siderable emphasis upon phonics. ... In- 
struction in phonics should be regarded, 
however, as an aid to spelling rather than as 
a substitute for the systematic study of the 
words in the spelling list (20). 

Greater Phonetic Empkim in Spelling 

We turn now to the research findings arid 
conclusions of those supporting a greater 
emphasis on teaching spelling rules utUlztng 
phonetic or sound-l^er relationships. 



The" GfcNERALWATION CONI'HOVI 

In 1017, Lester (30) countered critics of 
the use of spelling rulc^ with a wcH-argiiod 
article stressing the helpful aiid short-cut 
natutis of common spelling rules/ Lester, 
however, emphasized the point that s|>elllng 
rules should be taught as **necessary tools 
witfi which to perform a piece of work,** and 
wrote in a manner which did not place him 
entirely in An ''either-or** position. 

In 102$, Watson (38) reported two 
studies dealing with competency in spell* 
ing. In one study, Individual high school 
students wer6 taught either spelling rules 
or spelling words by drill; in the second 
study^ two different high school classes were 
compared— ^ one received tostruction in 
spelling rules and the other received class 
drill. In both studies, the results favored 
instruction in spelling rules. 

In 1030, Carroll (4) presented findings of 
a comparative study of the ability of bright 
and dull children to make use of spelling 
generalizations, Carroll fpimd positive re- 
sults in the use of spelling rules by bright 
children and negative results for dull chil- 
dren, and concluded that the group differ- 
ences in spelling errors were due to "the 
marked superiority of the bright over the 
dull in phonetic generalization ability^ 

In 1930, Archer (2) pursued a suggestion 
he gained from his earlier study (3) that a 
spelling rule would be useful if the rule 
could be applied to enough words to justify 
its use and taught to be applied in proper 
situations through inductive and deductive 
methods. In the follow-up study, Archer 
(2) reported statistically significant results 
supporting the instruction of one spelling 
generalization. He wrote: 

We must * . . recognize that the question as 
to hou> a rule is taught is just as important 
is taught. We must develop the rule 
■ V I; irf a psycKoJogical manner and teach it in a 
way that \vi\l function in the words to be 
impelled. 



IBSV ON SpELLINO iNSTRVCnON o7 

The most elaborate efforts to emphasize 
the value of spelling generalization and the 
relatlouship of sound and letter have been 
made by Paul R. Hanna and his colleagues 
at Stanford University* Their main conten- 
tion is that the '^American-English language 
is not based upon a one-to-one relationship 
between phoneme and grapheme, but that 
there are patterns of consistency in the or- 
thography which, based upon linguistic 
factors, may be said to produce correspon- 
dences that are surprisingly consistent** (14). 

In 1953, Hanna and Moore (17) pre- 
sented an article that has received much 
attention* It has become Well-known, be- 
cause it has been cited as evidence for the 
support of Instruction in spelling rules deal- 
ing with letter representations of sounds; 
and it has drawn considerable criticism 
from opponents, such as Horn (22) and 
Petty (33), for the interpretations Hanna 
and Moore made from the results of their * 
study. The study dealt with an investigation 
of a 3,000 word spelling list ""to determine 
the extent to which each speech soxmd In 
the words comprising the spelling vocabu- 
lajry of the elementary school child Is repre- 
sented consistently in writing by a specific 
letter or combination of letters.** According 
to the researchers, the results Indicate that 
soxmds to a high degree were consistently 
represented by particular letters. One find- 
ing showed that ^'approjdmately four-fifths 
of the phonemes contained in the. words 
comprising the spelling vocabulary of the 
elementary school child are represented by 
a regular spelling.** 

More recently, Hodges and Rudorf ( 19), 
working under the direction of Hanna, pre- 
sented the first of a series of five article^ 
dealing with the relationships of linguistics 
to spelling Instnietion. Gapltaliiing on the 
advances In computer technology, the re- 
searchers conducted an impressive invesU^ 
gation of die relationships between pho- 
nemes and graphemes in oyer 17,000 diffej- 
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ent wohk, thus exceeding by far Moore's 
eitrlier $tudy of 3,000 words. The two phase 
study^ also was designed to provide an 
analysis of the structure of American-En- 
glish orthography In general. In Phase 1, tho 
orthography was found to be ^a far more 
consistent reflection of spoken language 
tlian had been assumed, particularly when 
the several components of the phonology 
(sound system) underlying the orthography 
are examtaed,"* Granting that phonemes 
have more than one way of being spelled, 
Hodges and Rudorf, however, point out 
that ^'a remarkable amount of consistency 
Is foimd** when positions of phonemes in 
syllables and in monosyllabic words and 
the amount of stress given to syllables are 
considered 

In Phase II, a second computer progran) 
called for ''predicting^ the spelilng ofthe 
sample of 17,000 different words. The pro- 
cess in Phase II was as follows: 

For each phoneme a $et of rules (an algo- 
rithm) was constructed which indicated 
which spelling of that phoneme should be 
used under various conditions of position, 
stress, and environment. The algorithm w$s 
then utilized to process the 17,000 words 
from their phonemlcfzation to their gra- 
phemlo representation (10). 

This computer process showed that of the 
J7,000 words 49 percent were spelled cor- 
rectly, 37.2 percent were spelled \vith only 
one error, UA percent with two errors, and 
2,3 percent with three or more errors. As 
interpreted by the researchers, the results 
strengthened "the phonological approach 
to spelling,** since "many of : * . (the) errors 
may not constitute a serious spelling prob- 
lem. Many of them could be obviated with 
the mastety of simple morphological rules.'' 
Suggestions, therefore, by Hodges and Ru- 

1X1.566 page report of the study, USOE spon- 
jotcd Project No. 19dl, i$ being published by the 
United State* Govemmeiit iMnting Oflfice. 
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dorf are that "regularities exist in the reia« 
tionship between phonological elements in 
tho oral language and their graphemlo rep- 
resentations • . . and that a pedagogical 
method based upon oral-aural cues to spell- 
ing may well prove to be more eflQdent and 
powerful than present metbckls which rely 
primarily upon vi;jual and hand learning 
approaches.'' Thus, results of the two lin- 
guistic analyses by Hanna and his students 
showed certain consistencies in sound-to- 
letter relationships. From such results, the 
researchers felt that more emphasis on in- 
struction of phonetio relationships may be 
more valuable than the usual *'drill** method. 
In stressing greater application of sound-to^ 
letter patterns in spelling, the Stanford 
group has attempted to further this |)artlcu- 
kr point of view through much writing and 
research, Nevertheless, they have Insisted 
that a balanced perspective toward the total 
spelling program must be maintained. With 
their efforts directed primarily to one ap^ 
proach, mistaken impressions that they be- 
lieve spelling depends whoUy on pral-aural 
means must be guarded against. In 1959, 
Harmaand Hanna (12) wrote: 

While we know that the brain acts as a 
imit, we can still educate the brain for speU- 
ing through first emphasizing one type of 
input and imagery, and then stressing an- 
olher type. Each of the types - visual, oral- 
aural, and hapUcal - must be systematically 
planned and learned in the spelling pro' 
gram. And as each type of imagery is 
learned, it must be systematically Joln^ and 
coordinated with the other types ot imagery 
so that the net result is a reinforcement by 
each of the other. 

Spelling instruction stressing a greater 
combination of approaches may prove that 
what have been held to be conflicting points 
of view can become complementaiy in a 
concerted program. Schpnell (36) believes 
that spelling instruction should be based On 
grouping words with auditory and visual 
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slntilaritles and emphasising the necessary 
attlcfulatoiy and graphic tesponses wi^ the 
utiUtitlaii worth ef Ae words betog leanied. 
Investigating the spelling achievement of 
Scottish children^ most of whom were being 
taught to spell with the Schonell speller^ 
Personke (32) fotmd that the Scottish sam* 
pie (ages 7> 11» and 14) ranged from 18 
months to 28 months above £e American 
norms on the Metropolitan Spelling Test 
(1W7 edition; Primary II Battery, Forms; 
Intermediate Battery, Form V; and the Ad- 
vanced Battery, Form V), 

Discussion 

There is always the danger of assuming 
an ''all-or-none** or *'either-oi^ stance, as the 
reader may well realize^ on any complex is- 
sue involving many variables and altema- 
Hves. In the past, many writers have tended 
to write in dichotomous terms on the 
question of instruction in spelling generali- 
zations. Definitive writings by spelling au- 
thorities have argued for balanced spelling 
programs which incorporate a variety of 
approaches, including phonological meth- 
ods. However, one main source of confusion 
in the spelling controversy has been basic 
disagreement over which instructional ap- 
proach predominates over others In inter- 
pretations of what constitutes 'Tialanced* 
spelling programs, In reading discussions of 
spelling programs, one must try to perceive 
how writers rank alternative approaches in 
their Instructional strategies. For example, 
is the use of sound-to-letter generalizations 
to be considered the predominant approach 
In spelling programs or should generaliza- 
tions be merely aids supplementary to 
^drlir approaches? Although all authorities 
call for ^balanced** spelling programs, writ- 
ers have emphasized favored approaches 
|nd souglit deemphasis of other approaches. 
Rpadefs^ therefore^ must guanl against 
4liiwlng ^'either-o/* conclusions themselves 
' yeatSng more than what writers intend. 



Researchers pursuing certain aspects of 
their total spelling programs in depth, such 
as the Stanford group at thds time, must con- 
tinue to make clear to readers how their 
present emphases relate to their conceptual 
views of total spelling programs. According* 
ly, the Stanford group has recently pre- 
sented a number of definitive statements, 
^.g. (13) (14) (18). 

At this time, the most relevant issues to 
be clarified appear to be as follows t (1) 
The question as to why the Stanford group 
Inferred so much greater regularity of 
sound-letter relationships than did Horn 
(22) from a linguistic study of his own 
raises at least two issues. First, are the bases 
used to establish the degree of regularity 
debatable? Second, should spelling instruc- 
tion be based upon some assimied or con- 
troverslal degree of regula^^ity? (2) In a 
phonologically oriented spelling program, 
how can we effectively teach pupils the 
many phoneme-grapheme relationships they 
would require fc^ a comprehensive com- 
mand of English-American Spelling? (3) 
How should we relate such instruction to 
oAer proven methods? (4) Would such in^ 
struction significantly improve the learner's 
spelling abSity? Hodges and Rudorf rightly 
called for research to answer such methodo^ 
logical and evaluative questions. The bur- 
den of proof for pedagogical applications, 
therefore, rests on the shoulders of advo- 
cates for increased emphasis on phonetic 
approaches. Yet the classroom results may 
still be similar to earlier studies on the ques- 
tion of instruction in spelling rules, for the 
preponderance of studies appear to ques- 
tion the effectiveness of strict phonetic ap- 
proaches, The degree of benefits and the ex- 
tent of limitations obtained through pre- 
dominant reliance on spetllhg generalization 
in spelling programs h^ye yet to be estab- 
lished by empirical research on such appli- 
cation. Signiflcarit results supporting the 
use of a few rules provides little proof that 
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a major emphasis on rules in spelling would 
be suceessfuL However, attention should be 
givet) the fact that broad formulations of 
consistently valid generalizations were not 
feasible by conventional means prior to the 
cdttiputerized investigation of a 17,000 word 
corpus at Stanford* Previous research find- 
ings on the value of generalizations in spell- 
ing instruction may be of less value if the 
studies utilized generalizations now found 
toboifiS^Oid 
^ Certainly new research efforts on the issue 
of spelling generalizations need to be better 
designed and conducted. Hypotheses need 
to be stat^ in the clearest possible terms 
and test^ by rigorous statistical analyses. 
'4 The neecTfor an improvement in research 
design and analysis can be seen in many 
studies that merely report the numbers of 
spelling errors and percent of words spelled 
correctly without any statistical test of sig- 
nificance applied to differences found in re- 
sults. Proof or disproof of a hypothesis does 
not depend merely on higher or lower spell- 
ing scores secured for an experimental 
group of subjects as compared to a control 
group, The dfflerences in scores may not be 
statistically signiflcantj ie., the difference 
may have a high probability of occurring by 
chance alone. Also, design defects involving 
pupil or teacher variables may invalidate 
test results. 

Interestingly, there are still those in edu- 
cation who seek simple answers to complex 
questions, Sometimes the questions are 
stated so only simple answers seem ade- 
quate or no reasonable answer can be 
given. A teacher may be classed with the 
^drill" group of research subjects on the 
basis of her speller which deemphasizes 
phonetic relaUoti ships (actually, all spelling 
]extb<^lcs provide for some instruction in 
souiid-to-lctter relationships), but the teach- 
er i^i^^ be supplying her own supplementaiy 
pli(Sfft((Os instruction when she teaches spell- 
teg* Any i^^ research on teaching meth- 

tRJ^ 



ods in spelling should carefully consider 
the variables dealing with the teacher, her 
actual methods of instructiofi, and the pu- 
pil's background and spelling needs. As an 
example^ the pupil's vernacular speech 
would seem to be an important varlate, if 
one assumes that in w^iHng with phonetic 
rules the pupil will spell as he pronounces. 

Another matter that has tended to contri* 
bute to educators* finding simple answers to 
complex concerns has been the manner in 
which researcher) have generalized con- 
clusions from their research results. Quite 
often, researchers have overstated their 
cases; almost all have generalized their con- 
clusions beyond their tmrandomized sam- 
ples of classrooms. For example, would 
results for two classes of tenth graders in 
Kalamazoo be the same in the majority of 
tenth-grade classes in the U.S.A.? Would 
such results be the same in other grades, 
such as grades 2 and 3? Further research 
should have provisions for the careful con- 
sideration of the proper randomization of 
samples* t/nless such provisions are made/ 
any claim by researcJiers in generalizing 
conclusions beyond the spedflo sample 
tested are hlgUy questionable and scien- 
tifically unsound* 

Interpretation and discussion of results 
should be stated in unequivocal and objec- 
tive terms. Inferences made beyond the 
limitations of results, such as lack of ran- 
domization and direct investigation of 
certain concerns, have been misread as con- 
clusions and are destined to be misread un- 
less writers add more definite precautionary 
notes or not venture too boldly into infer- 
ences beyond the scope of their study. The 
conclusions of Gates and Chase's (9) study 
generalizing from a sample of deaf children 
did not lend support to phohetlo ap- 
proaches, but did support others. Neverthe^ 
less, the study has blen cii<^ quite often as 
support for phonetic emphases In the teach- 
ing of spelling due to the report's last seven 
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llne$ which cosmnented otk Watson's (38) 
study. School personnel responsible for the 
choice and pttrohase of spellers may want 
to give more deliberate attention to the 
theoretical nature of available spellers un« 
der consideration and the references cited 
to support the authors' points of view* 

The controversy of phonics versus ^ook* 
say^ in reading methods has heoi largely 
demolished by the vast majority of educa- 
tors and parents who realise that the con« 
troversy is a false dichotomy, le., both 
methods and others together h«lp provide 
the most effective reading program for chil- 
dren, likewise, in the controvetsy between 
spelling rules or no spelling rules, the false 
dichotomy should be apparent. A review of 
the more carefully written works on the 
issue show that Uie question of spelling 
generalization may be maturing Into one of 
degree and points to the need to fully in- 
vestigate classroom applications before 
curriculum materials and methods are rec- 
commended for Widespread use. 
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A Model for the Analysis of 
Spelling Behavior 



This paper Is based on the concept that 
spelling instruction should be determined 
by the totality of spelling behavior. Past 
theory and research in spelling have not 
been based on such a concept. Instead^ the 
research presented and the methods used 
have emphasized "either-or** approaches. 
These segmented approaches have tended 
to present teachers and researchers with 
fragmentary views of the spelling process- 
often presenting dichotomous situations 
where One must make a choice between 
conflicting positions^ tn part> this Is the 
situation referred to by Ernest Horn when 
he wrote, ''But while the existing evidence 
will be refined, enlarged, and In some 
instances corrected by new research, the 
chief problem today appears to be a more 
critical and universal application of the 
evidence now available" (5). 

Many writers have presented proposals 
for the teaching of spelling by use of ortho- 
graphical rules and generalizations; others 
have proposed very good reasons for not 
using such methods (4). Some researchers 
have attempted to prove the eflBcacy of 
informal spelling programs versus formal 
programs. Withb the literature, a number 
of rather simple models have been pre- 
sumed with confidence. By virtue of their 
Incoiiipleteness, these models have pre*, 
Sented a confusion of conflicting views. 

'iin; tie tJkJ i^ersooi* we AisisUtot Pf0^eMO^$ fai 
I t>^ii^irtinetat ^ct Ourrlculuni Atu) Iiutnictiott, th^ 
Jiy of Teas, AyxsHtL 
'/fy EfiglOK^m (Mdtch 1666), ^d- 



What has been missing, and Is sorelv 
needed, is a theoretical model of toUd spell- 
ing behavior. The nearest approach to this 
need has been the Hanna and Hodges 
spelling model based on communication 
theory which, according to the authors, . * 
would aid in making a system out of all 
the elements that go into the act of spell- 
Ittg^ (3)* However, this model was de- 
scribed In general and did not attempt to 
examine the actual processes of spelling be- 
havior In detail. In an earlier article, Hanna 
and Hanna proposed several facets to the 
spelling process but did not organlie these 
Into a working scheme or model (2), 

A theoretical model, presenting a sys- 
tematic description of spelling behavior, 
would be most helpful to educators, cur- 
riculum writers, and researchers in de- 
scribing all steps in the variotts patterns 
comprising total spelling behaviorr Such a 
model would demonstrate that vlows no\y 
held to be conflicting are, In fact^ comple- 
mentary. The model piesented in ihls pa^ 
proposes to do this according to elements 
of an information processing system (0) . 
fissentiai elements of inform^Ation pro- 
cessing systems are held to consist of the 
logical phases as follows: (a) initial input 
processing— sensing and analyzing prob* 
lems and needs; (b) processing Infoni^tic^ 
before deciding y/h$\ courses of ad^x^ 
6:)nsider and take^ (o) decision-niakb^^^ 
to wh^t Inf orrnatlon is available and a^; 



tWough chosen channels; (d) 
selected behavloiri {(b) fewba^ Wm(i: 
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Theoretical Model of Spelling Behavior 
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matloh through self*evaiuation or from 
other persons to modify or reinforce pro- 
oesstng of Information and decisions. 

The model assumes that all spelling be- 
havior proce^ with a felt need to spell a 
word. This need may be consciously deter* 
m{ned> as In a classroom spelling lesson or 
when grappling with the unfamiliar spell* 
ing of a word when writing. It may Involve 
the unconscious retrieval of memorized 
spelling behavior not discernible as a sep^ 
arate process, as when one writes familiar 
words In the continuous, active process of 
writing one word after the next without 
pause. Whether spelling behavior develops 
primarily from conscious or unconscious 
needs, it is postulated that spelling be- 
havior proceeds from needs to strategies, 
all of which begin with the speller^s Internal 
Input; The internal Inputs (II)/ fulfills the 
system's phases of (a) and (b) described 
above. The decision-making phase, (II!), 
fulfills the functions of (c); and phase (IV), 
the initial spelling response phase, fulfills 
the functions of (d) above. The writing 
phase, (VI), Is comparable to the (e) phase 
described above. The feedback channels 
will be described In greater detail later, 
but the phase for self*evdluation and scan- 
ning other people*s responses, (VII), Is a 
vital part of feedback. In examining the 
model, it will be noted that phase (V), the 
external inputs, has been added. This last 
phase represents aids that supplement the 
resources of the internal Inputs. 

Three rnajor chanhels or patterns of spell- 
ing behavior emerge from the internal In- 
put phase. Within these patterns, two 
by-pass or detour routes may be followed 
to the point of execution. In addition to 
demonstrating the complementary nature 
of the various spelling patterns, this model 
ftiggests tiiat the pMtern to be followed Is 
jipl absolute but rather a matter of situa- 
and the constant development 
pf li^flln^ efficiency. Heretofore, eduoatbrs 



have addressed themselves only to the 
problem of spelling Instruction In a par- 
ticuiar pattern. Greater concern for making 
the most efficient situational choice frorn 
among several alternative channels of spell* 
Irtg behavior would seem to be called for 
by this model 

Before discussing the channels offered by 
the model, significant details of Phases II 
and V of the system will be described. 
Phases III, IV, VI, and VII wUl be clarified 
in the description of processing channels. 

(11), The Internal input may be con- 
ceived of as all of the spelling habits which 
have been Internalized by the Individual. 
Among these, a memory drum has a central 
role as the storage vehicle for encoded 
words and generalizations. The memory 
drum may be viewed as a storehouse for 
past Information and a receptacle for new 
Information. It is at this stage of the spell- 
ing process that the individual must sort 
out his available internal resources and 
begin to determine a processing pattern. 
The memory drum is the essential char- 
acter of the internal input machinery and 
provides stored knowledge to the speller. 
If all of the spelter's needs can be satisfied 
with the available store; that Is, if he knows 
how to spell the word without hesitation 
and reflection, the spelling process is rela- 
tively simple. The speller simply sorts out 
the desired information and uses it In the 
spelling response. Use of a response 
deemed correct reinforces its use in similar 
situations. If the speller does not know how 
to spell the word spontaneously, he may 
still withdraw learned spelling generaliza- 
tions from the memory drum to aid him 
In producing the desired response, 

Within the resources of the memory 
drum, two other components offer memis 
of processing spelling needs. These are 
learned word meanings, necessary especial^ 
ly with homonyms; and favorite means of 
word attack, either auditory, visual, or 
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IdnesthetlOj on which the speller mil rely 
in most situations. Other components of 
the internal input which fulfill essentially 
the learning role of the system include the 
spelling habits, attitudes, ahd motivation to 
spell correctly accumulated by the in- 
dividual tn his previous spelling expeH* 
ences. It may seen that these com- 
ponents othei* than the memory drum rely 
on outside or external inputs, which will 
now be described. 

(V). The extetMl Inpur consists of all 
of those aids which He outside the speller 
but which may be used in obtaining a de- 
sired spelling response. These include de- 
pendence upon other people, such as the 
teacher; aids to check-guessing through 
the use of dictionaries, spelling books, and 
Other sources of word spelling; and extrin- 
sic motivations, such as provided by other 
people's attitudes and specific situational 
characteristics confronting the speller at the 
time of spelling, ^.g., the reason for writing. 
It may b^ noticed in the diagram that the 
external Inputs become necessary wh0n the 
Internal inputs provide InsufiScient Infer- 
matlon. It should be noted that specific 
spelling situations which may require ex- 
ternal inputs one time may not require the 
same external Inputs the next time they are 
confronted. Through the feedback chan- 
nels, they may become a part of the store 
In the memory drum, Phase (V) becomes 
essential when it Is realized that it is by 
receiving and retaining the external inputs 
that new spellings are beamed,** or en- 
coded in the memory drum^ 

DescHpiion of Processing Channels 

Three channels of processing spelling 
bebavlor with one by-pass and one detour 
route are presented tn the model, tt is pro^ 
posed that all spelling behnWor, whether 
fhat or mature or Immature spellers, may 
Ine Otplained in terms of these channels. 
Description of the three channels of spell* 
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Ing behavior and the two possible detour 
routes follow. In the descriptions, these 
channels will be referred to by labels 
which, while not completely descriptive, 
should serve to differentiate them in terms 
of their basic functions. 

The metnoty channel (M) has been so 
designated because it operates with ref- 
erence only to the memory dnun of the 
speller. The kinesthetic detour (Mk) main- 
tains a similar position and Is simply a more 
efficient variation of the (M) channel. The 
checking channel (C) represents spelling 
behavio^v which refers to external inputs 
Immediately upon making an initial re- 
sponse and before writing the word. The 
proofread channel (1^) represents the be- 
havior of a speller who first writes th^ 
wofd> with or without the intent that what 
he writes is a correct response, and then 
refers to external Inputs for confirmation 
of the correctness of the written response^ 
The detour (Pr) is used v^hen the speller 
receives information from the external In- 
puts that his response was not correct. 
These two channels offer reference to the 
check-guess and habits of proofreading dis- 
cussed by Dolch ( 1 ) , 1 1 should be noted 
that the (M) and (Mk) channels represent 
spelling behavior with already Jearit^ 
words. The (C), (P), and (Pr) channels 
may be considered beaming** channels and 
deal primarily with difficult and unfamiliar 
words. , 

From the accompanving diagram, it can 
be seen that spelling behavior commences 
with a felt need to spell a word and pro- 
ceeds to the internal Inputs. It Is the coni- 
ponent parts of the Internal input which 
first Influence the processing channel to 
be followed. The first three phases Ity it, 
and nt) are followed in the sairte order m 
matter which channel is 0nally determlM^l 
as the most suitable in the partlcul^ situa- 
tion. Once the speller has completed the^ 
phases and made a decision in Phase !d> 
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divergence of the processing channels takes 
place. 

If the desired spelling lies within the 
Individual's experience, that is, if sufficient 
information can be extracted from the mem- 
ory drum, he will proceed along one of 
the memory channels. A word which has 
become so strongly habituated as to re- 
quire no conscious spelling thought will 
proceed directly along the (Mk) channel 
to a iVfUten response, phase (VI). Hiis 
response Is immediately reinforced for fu- 
ture use via the feedback loop to the mem- 
ory drum. Words less familiar to the speller, 
but still determined to be amenable to 
spelling through learned generalizations or 
other favorite methods of attack, may be 
processed through the (M) channel. The 
speller makes the initUd spelling response 
(IV), miies the word (VI) according to 
this response, and scans the ivord (VII) 
to be satisfied that this Is his desired re- 
sponse. He thus receives reinforcement for 
future use of this response through the 
Feedback loop to the memory drum. It 
should be observed that neither memory 
channel provides reference to any external 
input to ascertain "correctness** of response. 
The desired response may, in fact, be in- 
correct in terms of commonly accepted 
spelling, but in this case the distinction is 
not made by the speller. 

Alternate channels of processing provide 
methods of handling situations when diffi- 
cult or unfamiliar words must be spelled. 
In such cases, the speller will proceed to 
the initial spelling response which may be 
an attempt to spell the word and/or come 
to the simple response that, dont know 
how to spell this word.- Further program- 
ming of the behavior will now depend upon 
the processing of needs and information 
whidi ha^ gone before and those com* 
p0l)ents^of the internal machinery not a 
part of the memory dnmi. If the speller 
i^oosej to use (G) channel, he will turn 
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immediately to one or more of the external 
inputs available to him in order to dls* 
cover the **correct** spelling. He will then 
write the word, scan It to determbe Its 
desirability as output spelling, and be re« 
inforced in his future use of this response 
through the feedback loop. Feedback will 
also reinforce the tendency to use or not 
use this channel of processing in slmllair 
situations in the future. 

The final means of processing available 
to the speller lies in the (P) channel. Fol- 
lowing the decision-making phase, the 
speller makes his Initial spelling response. 
At this point, he proceeds to writing the 
word. This is his desired response and may 
include an Intent of correctness. After writ* 
Ing the word, the speller scar» the word 
himself and/or may react to the response 
of others who have had the opportunl^ 
to scan and evaluate the output. If such 
scanning raises doubts concerning the out- 
put's desirability, the speller proceeds to 
the external Inputs (V) for conflrmatiou 
of "correctness** In the output response. 
Receiving such confirmation, the response 
is immediately reinforced through the feed- 
back loop. The tendency to lise or not use 
this channel is reinforced at the same time. 

If confirmation from the external input 
indicates the output response to be Incor- 
rect, the (Pr) channel can be followed and 
information in the external inputs can be 
used to rewrite the word correctly. After 
scanning for desirability, reinforcement 
both for the conect response and of the 
tendency to use this channel of processing 
is received through the feedback loop. 

Critique of the Channels 

It has aheady been noted that the choice 
of channels for processing a spelling re- 
sponse will depend upon the specific sltua^ 
tion in each case. That Is, certain channels 
are more suitable for one situation than 
for another^ and this suitability be 
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determined by an ev$luation of the strength 
and weaknesses of each of the approaches. 
It should be noted that although some com- 
parison oh ah absolute basis may be neces- 
sary to facilitatv this critique, the com- 
plementarity of channels cannot be 
overemphasized. 

It almost goes without saying that the 
quickest and most eflScient tyf^ of spelling 
behavior lies in the (Mk) or kinesthetic 
by pass channel. The gOal of each speller 
and each teacher of spelling should be to 
^ enlarge the Individual's store of words that 
can be handled in this way. Fluency In 
writing is almost dependent upon a large 
store of wwds which can be **writtcn witih* 
out thinking.* 

However, there are weaknesses In this 
approach which make it necessary for the 
speller to use alternate channels in specific 
situations. For one thing, this channel can 
be uied only with previously stored words, 
if used with an unloiown word, the speller 
must retrieve a response from his store that 
approximates the correct response. Use of 
the response will tend to reinforce the 
possibility that it will be used again, wheth- 
er it is correct or incorrect. 

The (M) and (Mk) channels offer the 
same relative strei;gths and weaknesses, 
except that (M) 'mil be somewhat less 
efficient in that this channel requires a 
conscious thought process. Thus the added 
process of conscious thought consumes time 
and the speller's attention. Involving the 
speller's conscious attention to the spelling 
of a word produces what can be called a 
conceptiud bTeak--\ho writer momentarily 
thinks of the spelling of a word rather than 
the message he is attempting to communi- 
cate. The conceptual break becomes an 
even greater problem if the student pro- 
cesses his response through the checking 
(C) charmel. When using tills channel, the 
speller stops the writing process in order 
to get the correct response frc»n among 
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the external inputs. The break in attending 
to the message thus becomes more com* 
plete and extended than when the (Kf) 
channel Is used. However, channel (C) can 
provide effective spelling behavior wheii 
the speller is confronted with an unfamiliar 
word. By using this channel, the speller 
can be assured of a correct response when 
writing the word. This response alone will 
be entered Into the internal input and re- 
inforced by way of the feedbadcloop. 

The (P) channel, like the (C) duumel» 
checks unfamiliar words, However, (P) has 
the disadvantage that while it cfers a 
guaranteed reinforcement of a correct re- 
sponse, It also makes possible the rein* 
forcement of an Incorrect response. If the 
speller writes the word witk the intent 
that it Is correct, the feedback loop will 
Immediately reinforce that response even 
though it may be incorrect Subsequent 
feedback of the correct response after turn* 
ing to the external inputs will not necessarily 
eliminate the tendency to make an incot- 
rect response in a similar situatloii. How* 
ever, if the speller initially writes a \\ord 
with the intent that it may not be correct, 
there will be little danger of undesirable 
feedback occturing. The subsequent feed- 
back of a correct response after use of any 
of the available external inputs will help 
insure the possibility that die correct re* 
sponso will be used in a similar situation. 
At the same time, the (P) channel has the 
important advanf.age of avoiding at least 
the more complete and extended concep- 
tual break of the (C) channel. 

Summary and Condusians 

The model presented above has been 
conceived of a$ representing total speUing 
behavior according to an information pro- 
cessing system. With this model, it may be 
possible to view all spelling behavior as 
the processing of needs withb specified 
speUing channels, with the speller as the 
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one who selects the channel to be used« 
Some tentative conclusions which should 
be considered in both research and Instruc- 
tion in spelling arise from the preceding 
analysis of the theoretical model. 

1. Alt spelling ts processed from among 
a number of complementary channels. No 
one channel should be considered the 
''correct" channel The speller must choose 
according to the situational conditions and 
the resources available to him that channel 
most suitable to his requirements at the 
moment. 

2. No one channel is correct for spelling 
a particular word each time it is met. Rein- 
forcement of correct responses enlarges the 
store of the memory drum. The Internal 
inputs, particularly of the immature speller, 
are subject to constant change* This shift- 
ing from one channel to another is per- 
haps the best indication of the comple- 
mentarity of channels. 

3. Research and instruction in spelling 
can be facilitated by a model of total spell- 
ing behavior. With complementary chan- 
ne\s, adjustments in one channel affect all 
other channels. The model points to a new 
aspect of research and instruction in spell- 
ing, the situational choice. 

4. Research and instruction in spelling 



have been concentrated on the relevancy 
or use of one part of one channel of pro- 
cessing behavior. This model indicates that 
instruction in spelling should Include the 
mastery of cll channels of processing and 
skill at choosing the most suitable cliannel 
for the particular situation. When each 
instance of spelling behavior is viewed as 
a part of total spelling behavior, present 
conflicts in spelling theory may be revealed 
as paper tigers. 
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